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ABSTRACT

In this paper, we address three pertinent questions for benefit transfer. Can we reliably
measure benefits within the original study context? To what extent can benefit measures that
are reliable within the study context be transferred to provide reliable estimates for the policy
site? How can we improve benefit transfers to make them more reliable under a wider set of
conditions? Researchers must establish that the benefits estimates they are transferring are
defensible themselves. Researchers should also test the adequacy of benefit transfers. by
guantifying their accuracy. Finally, we need to improve our methods of transferring benefit
estimates, perhaps by developing a wider range of calibration variables.

Benefit transfer estimates values in a policy context using available information from
studies carried out in another context (the study context). For example, we may have an estimate
of the value of recreational fishing derived from a study of coho salmon fishing in Oregon and
attempt to transfer this result to estimate the value of king salmon fishing in Alaska.

Participants at the AERE workshop agree that, for practical reasons, benefit transfer is a
necessary component of policy analysis. In many situations the expense of carrying out an
original study cannot be justified, or the funds or time smply aren’t available. Y et some
information is needed to support decision making.

In a sense, even site-specific studies are a form of information transfer, where data from
the sample is transferred to a more general population. In many cases, the same kinds of issues
arise (e.g., Loomis, 1987). For example, researchers must be careful that the sample is
representative of the larger population. In cases where the sample is not representative,
researchers frequently adapt results, often using socioeconomic characteristics of the sample and
the population.

Therefore, the relevant concern for economists is not whether to do benefit transfer;
instead, we suggest three pertinent questions for benefit transfer. The first is whether we can
reliably measure benefits within the original study context. We certainly shouldn’t consider
transferring benefit estimates that are unreliable even within their own context. The second is to
what extent benefit measures that are reliable within the study context can be transferred to

*University of Rhode Idand, Department of Resource Economics.




provide reliable estimates within the policy context. Reliability will depend on the extent to
which values vary between the study and policy site, the extent to which we can explain and
correct for these differences, and the standard of accuracy for benefit estimation. The third
guestion is how we can improve benefit transfers to make them more reliable under a wider set

of conditions.

The answers to these questions will depend on the context of the benefit transfer, where
different standards might be applied in different contexts. In many arenas, our institutions have
set differing standards of accuracy or burdens of proof for different kinds of social decisions.
For example, society has established the most rigorous burden of proof for criminal cases,
requiring the evidence to prove the case “beyond a reasonable doubt.” This standard applies
independent of associated penalty and holds for criminal fines, as well as loss of personal
freedom through prison sentences or the death penalty.

A weaker standard has been placed on other cases, such asin civil suits, where the
standard is preponderance of the evidence. Here, the judge or jury will side with the stronger
case. This standard will differ to some degree for cases that include a rebuttable presumption
where aresult is assumed to be correct unless a preponderance of evidence to the contrary exists.

Finally, the weakest standard of proof exists for policy decisions, where the agency
making the decision only needs to show that it is not being "arbitrary and capricious.” An action
by an agency is considered arbitrary and capricious when the agency has

relied on factors which Congress has not intended it to consider, entirely failed to

consider an important aspect of a problem, offered an explanation for its decision that

runs counter to the evidence before the agency, or is so implausible that it could not be
ascribed to a difference in view or the product of agency experience. (Motor Vehicle

Manufacturers Association versus State Farm Mutua Insurance Company 463 U.S. 29,
43, 103 S.Ct. 2856, 2867, 77 L.Ed.2d 443, 458 [1983])

In contrast, an agency’s judgment will generally be accepted when it can show that it
“examing[d] the relevant data and articulate[d] a reasoned basis for its decision” (NRDC v.
Harrington 247 U.S. App. D.C. 340, 370, 768 F.2d 1355, 1385 [1985]). Hence, in developing
regulations or in policy analysis, the agency is given considerable latitude for judgment and need
not demonstrate, for example, a “preponderance of the evidence” or an absence of a "reasonable

doubt”

These legal doctrines may provide one basis for establishing different standards of
accuracy or acceptability of benefit transfer within different contexts. An aternative standard
may be provided by a form of benefit-cost analysis whereby a higher standard of accuracy might



be required when the costs of making a bad decision are high. A lower standard of accuracy
might be acceptable when costs are lower, such as when the information from the benefit transfer
is only one of number of sources of information, or when benefit transfer is used as a screening

device for the early stages of a policy anaysis.

Hence, the acceptability of benefit transfer depends not only on how appropriate the
estimated value but also on the institutional context. A number that may be “good enough” to be
used as part of agency judgment for a screening study may be judged to be inadmissible in a
criminal case or even in acivil case, such asin litigation surrounding a natural resource damage

assessment (NRDA).

However, even for screening studies, we need to apply sensible standards of accuracy.
We cannot allow ourselves to accept the proposition that “some number is better than no
number,” particularly because an unreliable number may be given undue credibility. Benefit
transfer will obstruct, rather than facilitate, rational planning and will lose credibility if we apply
misinformation. In some cases we are better off acknowledging that we have no reliable estimate
for a particular factor, and we can then either collect information to estimate this factor or
account for it in qualitative terms.

FRAMEWORK FOR EVALUATING BENEFIT TRANSFER

The basic goal of benefit transfer is to estimate benefits for one context by adapting an
estimate of benefits from some other context. Consider the example discussed above, where we
have an estimate of the value of recreational fishing for coho salmon in Oregon, and we attempt
to transfer this result to estimate the value of king salmon fishing in Alaska. The estimate of the
value of coho fishing in Oregon may not accurately measure the value for king salmon fishing in
Alaska for at least three reasons:

* The preferences of participants in Alaska may differ from the preferences of
participants in Oregon.

* The characteristics of the king salmon fishing experience in Alaska may differ from the
characteristics of the coho salmon fishing experience in Oregon.

* The estimated value of coho fishing in Oregon may not measure the true value of coho
fishing in Oregon.

The first two reasons imply that the value of fishing in Oregon differs from the value of fishing
in Alaska, while the third implies that the estimated value in Oregon is incorrect.



Figure 1 formalizes these three sources of variation. Individual variation denotes
variation across people that might arise because of differences in preferences. The value of
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Figure 1. Framework for Benefit Transfer

Alaskan king salmon fishing may differ from that of Oregon coho fishing because anglersin
Alaska may have different preferences than anglers in Oregon. Some of this variation may be
due to fundamental differences in tastes across individuals, while other components may be due
to differences in socioeconomic characteristics like income or age.

Commodity variation denotes variation across commodities that might arise because of
differences in their characteristics. The value in Alaska may differ from the value in Oregon
because of differences in the two experiences. For example, on average, differences may exist in
catch rates, scenery, congestion, size of fish, or other characteristics.

The third source of variation is meant to capture any variation that is independent of
preferences or the commodity and thus includes “bias’ or “error” in measuring value. Various
sources of bias and error have been recognized in the literature. For example, using an incorrect
functional form can bias regression results and subsequent value estimates. Similarly this form
of variation may arise when survey respondents do not correctly express their valuesin a
contingent valuation survey or when people act in ways that do not allow us to infer their true
values through revealed preference methods.

The issue of bias has been most carefully considered for contingent valuation (e.g.,
Mitchell and Carson, 1989). but important biases may also exist for revealed preference methods,
such as the travel cost approach (e.g., Bockstael, 1984; Smith, 1989). Many studies have



attempted to test reliability and validity of benefit estimation techniques within the context of a
specific study (e.g., Bishop and Heberlein, 1979; Loomis, 1989). To our knowledge, Cummings,
Brookshire, and Schulze (1986) are the only ones who have taken a broad look at the issue of
accuracy. We are aware of two studies that look at accuracy within the context of benefit
transfer (Loomis, 1992; Downing and Ozuna, 1992).

In Figure 1, each source of variation is composed of “fixed” components and random
components. The fixed components are the components of variation that in some cases can
potentially be estimated and corrected for, while the random components cannot be explained.

For example, the value of recreational fishing may vary systematically over individuals
because of differences in age or income. By including age and income as explanatory variables
in the demand function, these sources of differences in value between the study and policy
contexts can be explained, predicted, and corrected. However, tastes may differ randomly and
unexplainably across individuals between the study context and the policy context,

The Oregon estimate will misrepresent Alaskan values if the distribution of these random
components of participants tastes is different in Alaska than in Oregon, after correcting for
identifiable differences in the populations (e.g:, age, income). In some cases we may be able to
place confidence intervals on this variation. For example, our Oregon data may allow us to
estimate the variance in tastes over participants. However, we cannot guarantee that our policy
site will fall within the confidence intervals because sources of variance may exist between the
study and policy sites that we cannot observe within the data for the study site only. Thus, to the
extent that values in the study and policy contexts differ because of random differences in tastes,
we may be unable to adjust our benefit estimates to reflect these differences.

A similar problem may arise if the contribution of “identifiable” factors differs across the
two sites. That is, using the Oregon coho study, we may be able to estimate how age and income
affect the value of fishing in Oregon. However, these characteristics may have different effects
on the value of fishing in Alaska. For example, if the weather is colder during the fishing season
in Alaska, age may be a more significant factor in Alaska. Similarly, two regions may have
cultural differences, so that in one region participants in some age group would not be “caught
dead" fishing, while this attitude may not be a factor in the other region. Again information
obtained in one region may not be transferable to another region. Furthermore, if no studies are
available in the policy region, we may have no systematic means of identifying or measuring
these sources of variance.



The three sources of variation may be viewed somewhat differently in terms of three
components of benefit transfer. The first component consists of the “knowns,” or the differences
between the study context and policy context for which information is available and that can be
estimated. For example, we may be able to estimate how the value of fishing varies with income,
age, and catch rates. Using the known (or knowable) information, such as demographic
information and characteristics of the activity, we can adjust the estimates of value obtained for
the study context to produce estimates for the policy context.

The second component consists of the “known-unknowns,” which might include the
random components of the individual or commodity variation. For example, preferences may
differ in ways that we cannot explain, but we may nevertheless be able to estimate the variance
due to these effects at the study site. Thus these random components may be accounted for by
using confidence intervals on the estimates. Alternatively, known-unknowns might also arise
because of variables that are known to affect value but for which no data are available at the
policy site. We may know how income affects value, but we may not have data on income of
participants at the policy site. One way of accounting for these effects would be to use
sensitivity analysis to place plausible upper and/or lower bounds on these variables.

Finally, “unknown-unknowns’ could arise in the original study from the “other” sources
of variation discussed above, or from unobservable or unknown differences between the two
populations and/or commodities. Limiting the magnitude of the unknown-unknowns is crucial to
the success of the benefit transfer. However, the magnitude of these sources of variance is, by
definition, not known to the researcher, and the researcher generally has no way to quantitatively
account for them in the transfer, short of carrying out a study at the policy site.

In the case of unknown differences between the study context and policy context, one
possible approach is to use a pilot study to assure that results appear to be transferable. Of
course, the cost of carrying out such a study may negate much of the cost savings that may come
from benefit transfer.

Thus, the answers to the first two questions posed earlier-whether we can reliably
measure benefits in the original study context and whether we can reliably transfer benefit
estimates-depend on the types of variation that occur and their magnitudes and on how well we
can identify and measure them. For benefit measures to be suitable for transfer, unexplained
variation must be limited to an “acceptable” level. The margin of error that is “acceptable” will
depend on the appropriate reliability standard, as described above.



TESTING AND IMPROVING BENEFIT TRANSFERS

We might judge our confidence in the soundness of a benefit transfer in several ways.
Generally, statistical tests are used to evaluate the original study. These tests include statistical
significance of explanatory variables, the equation R2, and the size of prediction intervals. The
significance of important explanatory variables, such as the travel cost coefficient, is necessary
but not sufficient proof of the validity of value estimates. In addition, the model must have
acceptable explanatory power, which is indicated by the R2 and prediction intervals. Typically,
economists focus on statistical significance and tend to ignore R2 and prediction intervals.

These statistics suggest the relative magnitudes of the knowns and the known-unknowns,
but they will not measure the effects of the unknown-unknowns. Therefore, we can only really
be certain about negative test results. If a model has poor explanatory power for the study site,
we will not have much confidence in its soundness for benefit transfer. However, a model may
have good explanatory power, but extrapolation of its results outside of the original sample may
imply that we cannot measure important components of the variance-the unknown-
unknowns-so that the model may not provide good benefit estimates for the policy site.

Given the above problems, researchers should place greater emphasis on testing and
calibrating benefit transfers. Socioeconomic variables, which are typically used as calibrating
variables in transfers, often have very low explanatory power, implying that they are not good
calibrating variables for benefit transfer. Consequently, we need to be more creative in the
variables used for transfer and focus research efforts on finding variables that better explain
variations in preferences.

For example, attitude statements about the importance of an activity or the experience
level of participants might be one type of variable that would improve the explanatory power of
models and transfers. Travel cost and contingent valuation surveys could include a series of
attitude statements, answered on a scale of one to ten, about the importance of an activity or the
respondent’ s experience level. If these variables have good explanatory power they could be
used to calibrate the transfer.

One reason that socioeconomic variables are generally used to calibrate transfers, despite
their low explanatory power, is that these are the variables for which data are easily available.
To use other calibrating variables researchers might conduct a small "calibration” survey for the
policy site, where respondents are only asked to answer the same series of attitude/experience
guestions asked in the original study. The results from the original study could then be weighted
by the attitude/experience values for the policy site to calibrate the transfer. Again, we should be



Anchorage oil spill cost nearly $250,000 to conduct, but natural resource damages were
estimated at $32,000 (Washington State Department of Ecology, 1987).

In recognition of these issues, researchers have developed a variety of structures for
benefit transfer. For example, the Department of Interior (DOI) has developed the Natural
Resource Damage Assessment Model for Coastal and Marine Environments (NRDAM/CME),
which is a structure for benefit transfer based on a computer model that simulates the physical
fates of a spilled substance, the biological effects of this spill, and the resultant economic
damages (e.g., Grigalunas, Opaluch, French and Reed, 1989; Jones, 1992). Alaska and
Washington State have developed more ad hoc approaches for simplified damage assessment
that use damage indexes based on the properties of the substance spilled and the environment in
which the spill occurs. In formulating the regulations for the Oil Pollution Act (OPA), the
National Oceanic and Atmospheric Administration (NOAA) is considering using compensation
tables, the NRDAM/CME model, and other means of “expedited” damage assessment. Many
damage assessments have been based on more “traditional” applications of benefit transfer,
where available estimates of impacts, such as body counts or lost beach days, are combined with
available estimates of the values of the resources to estimate damages (e.g., Washington State
Department of Ecology, 1987).

Most of the NRDA work by economists attempts to calculate the value of lost services
due to a spill. This approach is based on the usual definition of Hicksian compensation:

C = E(@, NRO, U0) . E(P, NR], U0) (1)

where C is monetary compensation required to make the individual whole, E(®) is the
expenditure function, P is a vector of market prices, NRO is the without-spill vector of natural
resources, NR! is the with-spill vector of resources, and U9 is the without-spill level of utility.
Thus, monetary compensation is the difference between the with-spill and without-spill levels of
expenditure needed to achieve the fixed level of utility. The aggregate level of compensation
required can be calculated by aggregating over all individuals. This level is often calculated by
estimating compensation required by a "representative” individual and then multiplying by the
size of the affected population.

However, under CERCLA and OPA, a strong preference is expressed for making the
public whole by restoring injured natural resources rather than providing monetary compensation
(e.g., Mazzotta, Opaluch, and Grigalunas, 1992). Additionally, all funds collected, including



The cost-effective restoration program that makes the public whole is defined by
Min C(R)
R

st.

U, Y.NRO) = U(P, Y. NR! +R) 3)

C(R) < Fgp * [E(P, NRO, U0) — E(P, NR!, U0)]

where C(R) is the cost associated with restoration program R, E is the expenditure function, and
Fgp is afactor of gross proportions, as described below. The first constraint requires that the
public be made whole through resource restoration, R, and the second constraint requires that the
cost of restoration not be “grossly disproportionate” to the value of the resource. This sort of
constraint isimplicit in the Ohio Decision, where the court suggests “the rule might for instance
hinge on the relationship between restoration cost and use value (e.g., damages are limited to
three-times the amount of use value)” (U.S. Court of Appeals, 1989, footnote 7. p.21). Thus, the
Court’s suggestion for grossly disproportionate would be based on a factor of gross proportions
(Fgp) of 3.

Equation system (3) is equivalent to the traditional expenditure minimization problem of
utility theory with two exceptions. First, OPA and CERCLA’s restriction that the funds must be
used to “replace, restore, rehabilitate or acquire the equivalent" implies that the resulting
expenditure function is restricted in the commodities that can be purchased. This restriction is
reflected in the fact that the minimization is over R, not over all possible commodities. Second,
the purchases are constrained to those sets that are not “grossly disproportionate” to the value of
the resource.

In practical terms, the solution to this problem would progress in stages. For example,
researchers could fast identify a number of feasible restoration plans and estimate the time path
of recovery for various resources under each plan.

Next, researchers could identify “equivalent” resources to restore, in terms of social
preferences. Here, researchers could use standard discrete choice models, where a sample of
respondents are presented with alternative programs for restoration, described in terms of the
resources and time frame for each. The respondents would then be asked to choose the most
preferred restoration programs or to rank alternative programs. Standard methods of discrete
choice analysis (McFadden, 1973) could then be applied to determine the levels of restoration for

1



compensate fully for the injury. Congress refusal to view use value and restoration cost
as having equal presumptive legitimacy merely recognizes that natural resources have
value that is not readily measured by traditional means. (U.S. Court of Appeals, 1989,
p. 51)

This quote suggests that Congress' intention was not to suggest that full restoration
always be carried out. “regardless of cost and regardiess of whether anybody cares,” but to make
sure that the value of resources are not systematically understated.

Although the intentions of Congress are not stated clearly, an alternative to Hanemann's
(1992) interpretation would alow for an anthropocentric approach such as that presented above,
where the objective is to make the public whole in terms of maintaining the value to the public of
the stock of resources and associated services, rather than to make the environment whole
regardless of public values. This interpretation is also consistent with the idea of gross
proportions.

Duffield also addresses this issue, discussing the fact that requiring full restoration of
injured resources is based on an equity goal and is likely to result in losses in economic
efficiency (Ward and Duffield, 1992). He states that Congress expressed a preference for full
restoration, which will often be economically inefficient. Yet, the DOI proposed regulations
under CERCLA do not require that damages be calculated as the cost of full restoration but that
some combination of restoration and compensation be chosen. A “reasonable number” of
alternatives must be considered, and these aternatives must include the possibility of "no action-
natural recovery."  Although restoration is still the preferred goal, combining both economic
efficiency and the idea of restoration is possible under the proposed regulations.

Hanemann (1992) and others see restoration as based on the deontological principle so
that “economic analysis plays only a minor role, associated with calculating restoration costs and
cost-effectiveness. It is under the anthropocentric approach that economics moves to center
stage” (p. 574). However, the notion of restoration as in-kind compensation is useful for framing
the restoration problem as one of compensating the public in a cost-effective manner, while
remaining compatible with the expressed Congressiona preference for restoring damaged
resources. If we view restoration from this anthropocentric viewpoint, economists play a critical
role.

SUMMARY AND CONCLUSIONS

Benefit transfer is a necessary and important economic tool for practical policy analysis.
However, to establish and improve the credibility of benefit transfer we need to place greater
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BENEFITING BENEFITS TRANSFER:
INFORMATION SYSTEMS FOR COMPLEX SCIENTIFIC DATA

Martin H. David*

ABSTRACT

In this paper, | suggest reorganizing the science on which we build benefits estimates. |
advocate developing a system for sharing data, creating support for archiving scientific
measurements, and making data easier to use.

This paper advocates reorganizing the science on which we build estimates of benefits.
Reorganization implies four imperatives:

1. Build an effective system for sharing data, an Information System for Complex Data
(ISCD).

2. Create necessary support for archiving scientific measurements.

3. Begin now. Deploy existing computer and software capabilities to reduce learning
time for secondary use of data, to increase scope of questions that can be addressed to
existing data, and to anticipate the arrival of new generations of software and
hardware.

4. Change incentives.

WHY BUILD ISCD?

Positive Reasons
Benefits transfer is applied science, statistical science, implying the following:

¢ Estimates of benefit are simulations based on empirical fact Observations and models
of those observations are used to simulate out-of-sample forecasts for benefits transfer.

* The procedure for benefits transfer must be reproducible. Reproductibility keeps the
estimates out of court and away from accusations of fraud.

*Bounds on error in estimates are needed to tell us how good the estimate is. We have
more certainty about the value of the salmon fishery, governed by market prices, than
we have about the value of wilderness, whose nonmarket externalities preserve options,
species, and perhaps even climate.

* Learning-by-doing. Over time we expect the error of benefit estimates to decline. The
scope of estimates will increase as the range and quality of measurements increases.

*University of Wisconsin-Madison, Department of Economics.



benefit estimation and will likely lose credibility as a policy tool. This potential effect suggests
that we should focus our attempts at benefit transfer on obtaining a smaller number of studies
that fit the policy context most closely, rather than obtaining the largest number of studies
possible, where many may not fit the policy context.

Other interesting issues regarding benefit transfer arise within the context of NRDA.
Because the statutes express a strong preference for restoration of resources over monetary
compensation, we need to develop methods to evaluate restoration alternatives. More
specifically, we need to identify restoration programs that will make the public whole in the least
costly manner and whose costs are not grossly disproportionate to the value of the injured
resources. We also need to determine the extent to which these measures of compensation are
transferable across contexts.
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Figure 1. An Information System for Complex Data

scientists call a domain specialist, a diagnostician who can solve problems in interpreting data in
one-on-one consultation or who can ater the computational capability to teach many users to
solve the problem for themselves. (This keeps cost down.)

The knowledge resource integrates software and data in a system that can respond to
inquiries from users. Pre-programmed artificial intelligence and carefully designed data structure
(the database schema) speed the recovery of frequently used data and description. The
knowledge resource includes several critica elements: a body of data accessible for statistical
anaysis (e.g., a SAS system file), descriptions of the data that provide necessary support, an
archive of reports generated from the data, and bibliographic databases that can be searched for
citations, data sources, and subject arc crucial to the process of learning about and using data. At
Wisconsin many of these capabilities were organized in a relational database management
system (RDBMS). The power of those systems is explained in the Appendix.



- Conceptual level-When are the numbers rea? When are numbers imputed?
When are numbers randomly altered, “fuzzed” (to limit disclosure)?

« Consequences of using each datum: What unusual interpretations? When are zeroes
null? When are values truncated?

« Inference from the data: How can honest inferences be made from the data? Does
selection bias inference from reports? Does variance in the measurement process mask
real world phenomena? |s the measurement process biased by moral hazard?

All of thisinformation can be embedded in and linked to the RDBMS that contains the
measurements. Table 1 contains a summary of the kinds of information that should be stored in
an 1SCD to provide necessary support for the secondary data researcher.

WHAT PAYOFFS DO ISCD NECESSARY SUPPORT CREATE FOR BENEFITS

TRANSFER?

Three kinds of payoff follow from organizing data on economic benefits in an ISCD:
discovering the state of the art of benefit measurement will be less costly, synthesizing benefit
measurements will be easier, and incorporating superior methodology in estimating models on
larger sets of data will be possible.

State-of-the-Art

Garner’s bibliographic database (circulated for the AERE conference) represents an
important step towards an 1SCD for benefit measurements. Citations to reports about what we
already have discovered are accessible. The perspective of the ISCD, says Garner, should add
one element to the bibliographic database-a title for each dataset exploited in each report
Titling and citing datasets are the only ways to establish the empirical foundation for any
analysis. The title concept is implemented in Roistacher et al. (1980) but has not found its way
into accepted referencing for scientific publication or into bibliographic databases. The
perspective of an ISCD implies that the database is complemented by electronicaly stored files
containing each of the reports and articles cited. Electronic preservation of reports alows any
user to review any document cited. Archiving scientific work in this way assures permanence for
the published record.

Because many excellent datasets are collected to pursue contractual obligations, reports
containing important datasets are difficult to find-even in the contractor’s archives. This makes
electronic archiving of reports critical.



Synthesizing M easurements

Smith and Huang (1991) undertook to synthesize measures of willingness to pay for air
guality from data on the housing market in areas with differing levels of air quality. Their
analysis searched over fifty statistical studies spanning two decades of observations. The
response that Smith and Huang seek to estimate is the marginal rate of substitution between price
paid for housing and particulate deposition. Underlying that measure of response is a model of
the price paid by individuals for residential housing units in various urban areas of the U.S.

Smith and Huang develop an excellent “meta-analysis’ of models fit to the underlying
data. Their work synthesizes past investigation but cannot recover much of the variability in
underlying data (because each model is a projection of the underlying data into a small number
of dimensions). Furthermore, the technique fails to recover any direct information about the
dynamics of willingness to pay; all human response to pollution is inferred from differencesin
prices paid by similar people buying housing in different places.

Crippling Problems
This study faced extreme difficulties and | admire the authors for their perseverance:

* Assembly. The study required assembling 26 journal articles, 5 unpublished papers, 5
dissertations, and 1 edited volume.

* Incomplete estimates of response to air quality. Many studies did not contain responses
to ozone, SO4, and other indicators of air pollution The meta-analysis is confined to
understanding response to particulates (arguably the most obvious aspect of air quality).
Models that did not include particulates had to be excluded.

* Reuse of data. The same data were used to estimate several models, both within and
between research teams. For that reason models estimated are not independent.

* Incomplete documentation. Some papers failed to describe either the data or estimating
method in sufficient detail to permit meta-analysis. Contact with one researcher filled
some lacunae. In other cases pollution data were augmented; still other models could
not be included in the meta-analysis.

Limitations of the Approach

Some of the studies are based on measures of house value and air pollution that are
aggregated over space (e.g., Census tracts). A second problem is that the studies use a variety of
measures of willingness to pay: samples of sales data, samples of FHA-mortgaged properties,
samples derived from the Census self-reported house values, and the Annual Housing survey.



"documented " and "titled" Funding institutions can aso require the deposit of completed
publications in a data-oriented library. Funding institutions are in a position to provide necessary,
resources and to enforce their agreements with data collectors.

Funding institutions cannot proceed without support from the professions. Journals need
to require citation of data sources. They also need to require datasharing that permits replication
of published findings. Some journals have aready adopted this point of view (AER, JHR, and
JEEM).

These changes in institutions and journals are easy. Change in our own professional
conduct is also needed. While the computational capability to create low-cost datasharing is
available on most desktops, social conventions need to be forged to support effective
datasharing. Just as we have conventions to drive on the right and stop at the red signal, we need
conventions on a common system for organizing shared data. Up to now, we have been unable
to specify completely what is required for data-sharing. Concepts from computer science clarify
what is needed at the same time that those concepts forged the technology that we can now use to
organize data.

Experience at Wisconsin shows the efficacy of 1ISCD. Computer science has given us the
relational data model, which organizes data and necessary support for data in a common
framework. The geniuses of Silicon valley have given us technology that makes the
computational costs of 1SCD trivial in comparison to the cost of professional time. So long as
we do not implement ISCD, much professiona time will be wasted in searching for the right
data, the right model, and implementing the simulation required for benefits transfer. Do we
really want to waste scarce resources for learning about the environment?
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APPENDIX A
RELATIONAL DATABASE MANAGEMENT SYSTEMSRDBMS

In the past dozen years computer scientists have discovered important principles for
storing and retrieving large volumes of numerical data and smaller volumes of text. Their ideas
culminated in relationa database management systems (RDBMS) technology that is now
available to every PC owner for about the same price as a spreadsheet program.

RDBMS denotes a system with several essential features, starred in Table A-1. The
systems were designed to meet needs for commercial “transactions processing,” whose
requirements are somewhat different from scientific statistical processing, although the
commonalities are much greater than most social scientists understand. The systems are
designed for multiple users-both multiple data suppliers (i.e., points of data entry) and multiple
researchers. RDBMS are designed to support interactive use of the data at all times and maintain
an unambiguous outcome for statistics (reports in the RDBMS jargon) that are generated at any
point in time. This feature is called data concurrency.

A mandatory requirement for RDBMS is dynamic independence. Adding new data to the
system without restructuring the existing data must always be possible. For example, successive
measures of pollution control and abatement expenditures (PACE) can be loaded into the system
without knowing about or interfering with older data. Contextual data can be added to the
system without determining the attributes used to link those data to individuals in advance. Thus
interview data obtained from households can be loaded without knowing that their report of
industry affiliation might subsequently be used to assign worker exposure to safety risks or that
geography might later be used to assign prevalence of radon exposures.

Data entry is controlled by logical rules that can draw on any part of the existing data to
enforce consistency; consistency may be applied to individuals, households, firms, activities
(other entities), and combinations of entities. Consistency rules are called integrity constraints
on the database. Referential integrity implies that adjustments to the database do not leave
garbage in the system. For example, if an individual is found to be associated with the wrong
address, all traces of that individual are dissociated from that address when the address is
corrected.



For researchers the most important property of RDBMS is its “query language.”
Requests for information are written in the query language, which has a simple structure derived
from concepts of mathematical logic. Query languages support any logical operation on any
mathematical or lexical function of the attributes or variables in the database. Query languages
are compact, and SQL has been adopted as an industry standard that will be supported by all
database vendors.!

RDBMS provide permanent housekeeping that is essential when multiple points of entry
and multiple users must be accommodated. Finally, the RDBMS support sophisticated security
and reporting. Users can be restricted, from access to particularly sensitive data. Operations can
be monitored continuously by reports on the capture of interviews, error-rates, outliers, and
interviewer comments.

The logic of RDBMS results in “flat files,” rectangular arrays that are easy to move
outside of the RDBMS environment. Furthermore, the RDBMS encompass two capacities that
aid a complex data collection through a nation-wide system. The databases support “distributed
databases' whose parts may reside on different computers. For example, the database required
for sampling can be separated from the data generated by interviewing. The second capability is
“platform independence” that assures the system operates in the same manner on al hardware
using identical programs or applications.

The most important feature of RDBMS for a complex data collection is that it maintains a
vocabulary of names for each measurement, each transformation, and each relationship
encompassed in the database, no matter how many users are proceeding to make independent
uses of the data.2 |

Table A-1 lists aspects of RDBMS that are critical for successful processing of scientific
data pertaining to the environment

1 RDBMS apply artificial intelligence to minimizing the cost of executing the query. Therefore, execution of
particular requests does not proceed in the procedurally defined manner of scientific programming languages and
statistical processors. This feature implies that embedding scientific programming languages in the database (and
al RDBMS support such capabilities) causes poor performance. Understanding the strengths of the RDBMS,
however, alows us to design interfaces to statistical processors (e.g., SAS and SPSS) that permit the RDBM S to

locate required data efficiently while permitting the aggregation of data across entities to proceed equally
efficiently. The merit of such interfaces is that inefficiencies of data management and storage in statistical
processors can be eliminated without eliminating the finely tuned cal culation of estimates that those processors
support.

2 This capability makes it possible to generate new databases from the existing metadata that describe the survey
instrument and automate the evolution of the database as each panel proceeds and as new panels are created. The
result is greater productivity in manipulating on-going change to the structure of the database and greater clarity
in the documentation and diagnostics produced for the documentation of data-processing steps.

A-3



APPENDIX A

ECONOMIC ANALYSIS AND
RESOURCE BRANCH
ENVIRONMENTAL BENEFITS
DATABASE




1983. Cenangent Valuation Surveys for Evaluating Evironmental Assets. Natural Resources Journal.

1984. Facts and Valuesin Risk Analysisin Environmental Toxicants, Risk Anaysis.

1983. Second Annua Symposium on Environmental Epidemiology, Environmental Health Perspectives.

1989. Biologica Habitat Reconstruction, ed. Buckley, G. P., Belhaven Press, London.

1984. Estimating Willingness to Pay to Reduce the Risk of Infertility: An Expolratory Inquiry, prepared by Charles
River Associates, Inc.

1983. Benefits of Preserving Cultural Materials From Damages Associated with Acidic Deposition prepared by
Charles River Associates, Inc.

1984. Assessing Cost-Benefit Assessments, Journal of Water Pollution Control Federation.

1986. An Economic Assessment of Marine Recreational Fishing in Southern California, prepared by National
Marine Fisheries Service.

1991. Valuing the Environment: Six Case Studies, ed. Barde. J.P and Pearce, D.W., Earthscan Pub. Ltd., London

AERE. 1987. Environmental Monitoring and Enforcement: Theory and Practice, prepared by AERE, EPA, NOAA
for Association of Environmental and Resource Economists.

AERE. 1990. Natural Resource Market Mechanisms, prepared by AERE, EPA, NOAA, USDA for Association of
Environmental and Resource Economists.

AERE. 1985. Recreation Demand Modeling, prepared by AERE. EPA, NOAA for Association of Environmental
and Resource Economists.

AERE. 1991. The Management of Non-Point Source Pollution, prepared by AERE, EPA, NOAA, USDA for
Association of Environmental and Resource Economists.

AERE. 1988. Fourth Annual AERE Workshop - Marine and Sport Fisheries - Economic Valuation and Management
-Papers, Association of Environmental and Resource Economists.

Abdalla, Charles. 1990. Measuring Economic Losses from Groundwater Contamination: An Investigation of
Household Avoidance Cost, Water Resources Bulletin, Vol. 26, No. 3, pp. 451-463.

Abel, Fred H., Dennis P. Tehansky, and Richard G. Walsh. 1975. National Benefits of Water Pollution Control.
prepared by Washington Research Center for US Environmental Protection Agency (ORD).

Abelson, Peter W. 1979. Property Prices and the Value of Amenities, Journal of Environmental Economics and
Management, Val. 6, pp. 11-28.

Abt Associates, Inc. 1984. Air Pollution Damages to Cultural Materials.

Adamowicz, W. L., and W. E. Phillips. 1983. A Comparison of Extra Market Benefit Evaluation Techniques,
Canadian Journal of Agricultural Economics, Vol. 31, pp. 401-412.

Adamowicz, Wiktor L., Jerald J. Fletcher, and Theodore Graham-Tomasi. 1989. Functional Form and the Statical
Properties of Welfare Measures, American Journal of Agicultural Economics, Vol. 71, No. 2, pp. 414-421.

Adams, R.L., R. C. Lewis, and B. H. Drake. 1973. An Economic Analysis of Outdoor Recreation, prepared by
Bureau of Outdoor Recreation for US Department of Interior, Washington, DC.

A-1



Anderson L.G. 1980. Estimating the Benefits of Recreation Under Conditions of Congestion: Comments and
Extension. Journa of Environmental Economics and Managment Vol. 7, pp. 401-496.

Anderson, Lee 1983. The Demand Curve for Recreational Fishing with an Application to Stock Enchancement
Activities. Land Economics. Vol. 59. No. 3. pp. 279-286.

Anderson, R.C. and R. C. Dower. 1980. Land Price Impacts of the Adirondack Park Land Use and Devel opment
Plan, American Journa of Agricultural Economics, Vol. 62. No. 3, pp. 543-548.

Anderson, R. J. 1981. A Note on Option Vaue and the Expected Vaue of Consumer Surplus, Journal of
Environmental Economics and Management VVol. 8, pp. 187-191.

Anderson, R. J., and T. Crocker. 1972. Air Pollution and Property Vaues. A Reply, Review of Economics and
Statics, Val. 54, No. 4, pp. 470-473.

Anderson, R. J,, and T. Crocker. 1971. Air Pollution and Residential Property Values, Urban Studies, Val. 8. pp.
171-180.

Anderson, Robert, and Bart Ostro. 1983. Benefits Analysis and Air Quality Standards, Natural Resources Journal.

Angelo, R. J, and L. G. Anderson. 1984. The Value of Fish and Fishing Days. A Partia Solution to Managing
Recresational Fisherieswith Stock Externalities, University of Delaware.

Amdorfer, David J., and Nancy Bockstael. 1986. Estimating the Effects of King Mackeral Bag Limits on Charter
Boat Captains and Anglers, prepared by Environmental Resources Management, North Central Inc. for
NMFS Southeast Fisheries Center.

Arrow, Kenneth, and Anthony C. Fisher. 1974. Environmental Preservation, Uncertainty, and Irreversibility.
Quarterly Journa of Economics, Vol. 88, pp. 312-319.

Asako, Kazumi. 1979. Environmental Pollution in an Open Economy, Vol. 55. No. 151. pp. 359-367.

Ashford, Nicholas A., and Christopher T. Hill. 1982. Anayzing the Benefits of Health, Safety, and Environmental
Regulations, prepared by Massachusetts Institute of Technology for US Environmental Protection Agency.

Ashford, Nicholas, C. W. Ryan, and C. C. Caldard. 1983. A Hard Look at Federal Regulation of Formaldehyde: A
Departure from Reasoned Decisionmaking, Harvard Environmental Law Review.

Assaf, George B., Brent C. Kroetch, and Suboodh C. Mathur. 1986. Non-Market Vauation of Accidental Qil Spills:
A Survey of Economic and Legal Principles, Marine Resource Economics, Vol. 2, No. 3, pp. 211-238.

Atkinson, S. 1983. Marketable Pollution Permits and Acid Rain Externalities, Canadian Journal of Economics.

Atkinson, Scott E, Thomas D. Crocker, and Herbert L. Needleman. 1983. The Economic Consequences of Elevated
Body Lead in Children: A Proposed Study Framework, prepared by EPA Economic Anaysis and Research
Branch for US Environmental Protection Agency.

Atkinson, Scott and T. H. Tietenberg. 1984. Approaches for Reaching Ambient Standards in Non-Attainment
Areas. Financia Burden and Efficiency Considerations, Land Economics.

Australia. 1992. RAC Forest and Timber Inquiry Final Report, Volume 2A, prepared by Resource Assessment
Commission for Canebera, AGPS, pp. E20-E22.

Avol, A.E.,W. S. Linn,and T. G. Venet. 1983. Acute Respirator Effects of Los Angeles Smog in Continously
Excersizing Adults, Journal of Air Pollution Control Association.

Bailey, M. J. 1982. Risks, Costs and Benefits of Flourocarbon Regulation, American Economic Review.

A-3



Barrick, Kenneth A. 1986. Option Valuein Relation to Distance Effects and Selected User Characteristics for the
Wasakie Wilderness, Northeast Wyoming, prepared by International Research Station. Ogden UT for US

Forest Service, pp. 411-422.

Barry, Gorgon. 1983. Law and Economics: Its Application to Air Quality Management in the United States. Isreal
Ecological Society/et a Ecology & Environmental Qual.

Bartelmus, P. C. Stahmer. and J. van Tongeren. 1989. Integrated Environmental and Economic Accounting --
Framework for a SNA Sattdlite System, Review of Income and Wealth.

Bartik, Timothy J. 1987. The Estimation of Demand Parametersin Hedonic Price Moddls, Journal of Palitical
Economy, Val. 95, No. 1, pp. 81-88.

Bartik, Timothy J. 1987. Estimating Hedonic Demand Parameters Using Single-Market Data: The Problems Caused
by Unobserved Tastes, Review of Economics and Statistics, Vol. 69, No. 1, pp. 178-180.

Bartik, Timothy J. 1988. Measuring the Benefits of Amenity Improvementsin Hedonic Price Models, Land
Economics, Val. 64 pp. 172-183.

Bartik, Timothy J., and V. Kerry Smith. 1987. Urban Amenities and Public Policy, North Holland Publishing
Company, Amsterdam.

Bartik, Timothy J. 1988. Evaluating the Benefits of Non-Marginal Reductionsin Pollution Using Information on
Defensive Expenditures, Journa of Environmental Economics and Management, Vol. 15, No. 1, pp. 111-127

Bartik, Timothy J. 1988. The Effects of Environmental Regulation on Business Location in the United States,
Growth and Change, Vol. 19, No. 3. pp. 22-44.

Bartlett. R. V., and W. F. Baber. 1987. Matrix Organization Theory and Environmental Impact Analysis. A Fertile
Union?, Natural Resources Journal. Vol. 27, No. 3. pp. 605-615.

Bateman, I. J,, K. G. Willis, G. Garrod, and P. Doktor, et a. 1992. A Contingent Valuation Study of the Norfolk
Broads, prepared by Environmental Appraisal Group, University of East Angliafor National Rivers
Authority, England.

Batie, S. S. 1985. Economics. Nonpoint Source Pollution Impacts, National Conference of Nonpoint Source
Pollution, pp. 229-231.

Batie, S. S.. and J. R Wilson. 1979. Economic Value Attributable to Virginia s Coastal Wetlands and Inputsin
Oyster Production, prepared by Department of Agricultural Economics for Virginia Polytech Institute,
Blacksburg, VA

Batie, S. S., R. B. Jensen, and L. G. Hogue. 1976. A Lancasterian Approach for Specifying Derived Demands for
Recreational Activities, Southern Journal of Agricultural Economics, Val. 8. pp. 101-107.

Batie, Sandra S.. and James R Wilson. 1978. Economic Values Attributable to Virginia' s Coastal Wetlands as I nputs
in Oyster Production, Southern Journal of Agricultural Economics, pp. 111-118.

Batie, Sandra S., and Leonard A. Shabman. 1982. Estimating the Economic Vaue of Wetlands: Principles, Methods,
and Limitations, Coastal Zone Management Journal, Vol. 10, No. 3, pp. 255-278.

Batie, Sandra, and Carl Mabbs-Zeno. 1985. Opportunities Costs of Preserving Coastal Wetlands: A Case Study of a
Recreational Housing Development, Land Economics, Vol. 61, No. 1.

Baumol, William J. 1980. Theory of Equity in Pricing for Resource Conservation, Journal of Environmental
Economics and Management, Vol. 7, pp. 308-320.



Bergstrom, John C. and H. Ken Cordell. 1990. An Anaysis of the Demand for and Value of Outdoor Recreation in
the United States, University of Georgia.

Bergstrom, John C., and H. Ken Cordell. 1989. Household Market Demand and Supply Comparisons for Outdoor
Recreation. prepared by Southeastern Forest Experiment Station, Athens, GA.

Bergstrom, John C., and John R. Stoll. 1986. Structure, Conduct and Performance in Contingent Markets, prepared
by Texas A&M University for Texas A&M University.

Bergtrom, John C., and John R. Stoll. 1989. Application of Experimental Economics Concepts and Precepts to
CVM Fidld Survey Procedures, Western Journal of Economics, Vol. 14, No. 1. pp. 98-109.

Bergstrom, John C., John R. Stoll, and Alan Randall. 1990. The Impact of Information on Environmental
Commodity Valuation Decisions, Journal of Agricultural Economics Research. Vol. 72, No. 3, pp. 614-621

Bergstrom, John C., John R. Stoll. and Alan Randall. 1989. Information Effects in Contingent Markets, American
Journa of Agricultural Economics, Vol. 71, No. 3, pp. 685-691.

Bergstrom, John C., John R. Stoll, John P. Titre, and Vernon Wright. 1990. Economic Vaue of Wetlands-Based
Recreation, Ecologica Economics, Vol. 2, pp. 129-147.

Bergstrom, John C., and John R. Stoll. 1987. A Test of Contingent Market Bid Elicitation Procedures for Piecewise
Vauation, Western Journal of Economics, Vol. 12, No. 2.

Bianchi, Dennis. 1969. The Economic Value of Streams for Fishing, prepared by Water Resources Institute for
University of Kentucky.

Billings, Bruce R., and Donald E. Agthe. 1980. Rice Elagticities for Water: A Case of Increasing Block Rate, Land
Economics, Vol. 56, No. 1. pp. 73-84.

Bingham, Taylor, and Luanne Lohr. 1984. A Preliminary Assessment of the Benefits of Reducing Formaldehyde
Exposures - Draft Rpt, prepared by Research Triangle Institute, Inc. for US Environmental Protection Agency
EARB), Research Triangle Ingtitute, Research Triangle Park, NC.

Bingham, Taylor, Donald Anderson, and Phillip Cooley. 1987. Distribution of the Generation of Air Pollution,
Journal of Environmental Economics and Management, Vol. 14, No. 1, pp. 30-40.

Binkley, Clark S., and W. Michael Hanemann. 1978. The Recreation Benefits of Water Quality Improvement:
Analysis of Day Tripsin an Urban Setting, US Environmental Protection Agency.

Biosystems Analysis. 1984. Methods far Valuation of Environmental Costs and Benefits of Hydroelectric Facilities:
A Case Study of the Sultan River Project, The Office of Power and Resource Management, Oregon.

Bishop, R. C. 1978. Endangered Species and Uncertainty: The Economics of a Safe Minimum Standard, American
Journa of Agricultural Economics, Vol. 60. No. 1, pp. 10-18.

Bishop, R. C. 1979. Endangered Species, Irreversibility and Uncertainty: A Reply, American Journal of Agricultural
Economics, Vol. 61, No. 2, pp. 376-379.

Bishop, R. C. 1981. Option Vaue and the Great Lakes: A First Assessment - Draft.
Bishop, R C. 1982. Option Value: An Exposition and Extension, Land Economics, Val. 58, pp. 1-15.

Bishop, R C. 1986. Resource Valuation under Uncertainty: Theoretical Principas for Empirical Research, JAI
Press, Inc., Greenwich, CT, pp. 133-158.

A-7



Blumenterd, Karen, and Teresa M. Lynch. 1989. EPA's Economic Analyses and Regulatory Decision Making
prepared by Alliance Technologies Corporation.

Bockstadl, Nancy E., and Catherine L. Kling. 1988. Vauing Environmental Quality: Weak Complementarity with
Sets or Goods. American Journal of Agricultural Economics, Vol. 70, No. 3, pp. 654-662.

Bockstadl, Nancy E., and I. E, Strand. 1985. Distribution Issues and Non-Market Benefit Valuation, Western Journal
of Agricultural Economics, Val. 10. pp. 162-169.

Bockstael, Nancy E., and I. E. Strand. 1987. The Effect of Common Sources of Regression Error on Benefit
Estimates, Land Economics, Val. 63. pp. 11-20.

Bockstael, Nancy E., |. E. Strand, and W. Michael Hanemann. 1987. Time and the Recreational Demand Mode!;
American Journa of Agricultural Economics, Vol. 69, NO. 2. pp. 293-302.

Bockstael, Nancy E., . E. Strand, and W. Michael Hanemann. 1984. Time and Income Constraintsin Recreation
Demand Analysis, University of Maryland.

Bockstael, Nancy E., and K. E. McConnell. 1981. Theory and Estimation of the Household Production Function for
Wildlife Recreation, Journal of Environmental Economics and Management, VVol. 8, pp. 199-214.

Bockstael, Nancy E., and K. E. McConnell. 1980. Cal culating Equivaent and Compensating Variation for Natural
Resource Facilities, Land Economics, Vol. 56, No. 1, pp. 56-63.

Bockstael, Nancy E., and K. E. McConnell. 1988. Wedfare Effects of Changesin Quality: A Synthesis, University of
Maryland.

Bockstael, Nancy E., and K. E. McConnell. 1983. Wdfare Measurement in the Household Production Function
Framework, American Economic Review, Val. 73, pp. 806-814.

Bockstadl, Nancy E., and K. E. McConnell. 1984. Implicit Market Methods for Benefit Estimation - Vol. |, prepared
by University of Maryland for US Environmenta Protection Agency (EARB).

Bockstadl, Nancy E., Kenneth McConnell, and Ivar E. Strand. 1987. Benefits from Improvements in Chesapeake
Bay Water Quality - Vol.lllI, prepared by University of Maryland for US Environmental Protection Agency
(EARB), US Government Printing Office, Washington, DC.

Bockstadl, Nancy E., Kenneth McConnell, and Ivar E. Strand. 1989. Measuring the Benefits of Improvementsin
Water Quality: The Chesapeake Bay, Marine Resource Economics, Vol. 6, No. 1, pp. 1-18.

Bockstadl, Nancy E., W. M. Hannemann, and I. E. Strand, Jr. 1984. Measuring the Benefits of Water Quality
Improvements Using Recreation Demand Models - Val. I, prepared by University of Maryland for US
Environmental Protection Agency (EARB).

Bockstael, Nancy E., W. Michael Hanemann, and Catherine L. Kling. 1985. Modeling Recreational Demand in a
Multiple Site Framework Boulder, CO.

Bockstael, Nancy E., W. Michagl Hanemann, and Catherine L. Kling. 1987. An Evaluation of Multiple Site Model
Development, University of Maryland, Water Resources Research, Val. 3, pp. 951-960.

Bockstael, Nancy E., W. Michael Hanemann, and Catherine L. Kling. 1987. Estimating the Value of Water Quality
Improvements in a Recreational Demand Framework, Water Resources Research, Vol. 23, No. 5, pp. 951-
960.

Bohm, P. 1971. An Approach to the Problem of Estimating Demand for Public Goods, Swedish Journa of
Economics, Val. 73, No. 1, pp. 94-105.

A-9



.. LT = ool The Cusiof Improving e (Qualts of ¢ ZAYUCOMent . Uhe - .
SleolTz o U3 Na D op Li4eidd

Boyle, Kevin. 1989. Commodity Specification and Framing Contingent Valuation Question, Land Economics, Vol.
65, No. 1. pp. 57-63.

Boyle, Kevin. 1985. Essays on the Valuation of Non-market Resources. Conceptua Issues and Empirical Case
Studies, University of Wisconsin.

Boyle, Kevin J.,, Michagl P. Welsh, and Richard C. Bishop. 1988. Using Scenarios of Unexperienced Environmental
Condition in Contingent Valuation Studies.

Boyle, Kevin J., Michadl P. Welsh, and Richard C. Bishop. 1988. Vdidity of Welfare Measures of Welfare Change:
Comment, Land Economics. Vol. 64, No. 1. pp. 94-98.

Boyle, Kevin J., Michael P. Welsh, and Richard C. Bishop. 1985. Starting Point Bias in Contingent Valuation
Bidding Games,. University of Maine, Land Economics, Vol. 61, No. 2, pp. 188-194.

Boyle, Kevin J.,, Michad P. Welsh. and Richard C. Bishop. 1990. Contingent Vauation of Unexperienced
Environmental Conditions, University of Maine, Journal of Environmental Economics and Management.

Boyle, Kevin J, and Richard C. Bishop. 1987. Valuing Wildlife in Benefit-Cost Analyses. A Case Study Involving
Endangered Species, University of Maine, Water Resources Research Vol. 23. No. 5. pp. 943-950.

Boyle, Kevin J.. and Richard C. Bishop. 1988. Welfare Evaluations Using Contingent Valuation: A Comparison of
Techniques, American Journal of Agricultural Economics, Vol. 70, No. 1, pp. 20-28.

Boyle, Kevin J, and Richard C. Bishop. 1979. Toward the Total Valuation of Great Lakes Fishery Resources, Water
Resources Research, Val. 5, pp. 943-990.

Boyle, Kevin J, and Richard C. Bishop. 1984. Economic Benefits Associated with Boating and Canoeing on the
Lower Wisconsin River, prepared by Department of Agricultural Economics for University of Wisconsin.

Boyle, Kevin J, and Richard C. Bishop. 1985. The Total Value of Wildlife Resources: Conceptual and Empirical
[ssues.

Boyle, Kevin J.,, Stephen D. Reiling, and Marcia L. Phillips. 1990. Species Substitution and Question Sequencing in
Contingent Vauation Surveys Evauating the Hunting of Severa Types of Wildlife, University of Maine,
Leisure Science, Val. 12, pp. 103.

Boyle, Kevin J, and Trish Heekin. 1989. Benefits and Costs in Natural Resource Planning, prepared by Western
Regional Research.

Braccio, Ralph, Dan Pyne, Jean Tilly, and B. Hendricks. 1988. Results of the Preliminary Analysis of the Proposed
Second Third Land Disposal Restrictions Rule, prepared by ICF, Inc.

Braden, John B., and Randolph M. Lyon. 1985. Pollution Control Cost Analysis, prepaid by University of Illinois
for US Environmental Protection Agency (EARB), Pollution.

Braden, John B., and Charles D. Kolstad. 1991. Measuring the Demand for Environmental Quality, North-Holland.

Bradford, D. F., and G. G. Hildebrandt. 1977. Observable Preferences for Public Goods, Journal of Political
Economy, Val. 8, pp. 111-132.

Brady, G. L., and R. E. Morrision. 1984. Emissions Trading: An Overview of the EPA Policy Statement,
International Journal of Environmental Studies.

A-11



Brookshire, David S,, Larry S. Eubanks, and Alan Randall. 1983. Estimating Option Prices and Existence Values for
Wildlife Resources, Land Economics, Val. 59, No. 1, pp. 1-15.

Brookshire, David S., and V. Kerry Smith. 1987. Measuring Recreation Benefits. Conceptual and Empirical Issues.
Water Resources Research, Vol. 23, No. 5, pp. 931-935.

Brookshire, D. S., M.A. Thayer, J. Tscherhart, and W.D. Schulze. 1985. A Test of the Expected Utility Model:
Evidence from Earthquakes, Journal of Political Economy, Val. 93, No. 2. pp. 369-389.

Brookshire, David D., and Don L. Coursey. 1987. Measuring the Value of a Public Good: An Empirical Comparison
of Elicitation Procedures, American Economic Review, Vol. 77, No. 4, pp. 554-566.

Brown, G. M., and H. O. Pollakowski. 1977. Economic Valuation of Shoreline, Review of Economics and Statistics.
Vol. 59, pp. 272-278.

Brown, Gardner, Jr., and Jon H. Goldstein. 1984. A Model for Vauing Endangered Species, Journal of
Enviromental Economics and Management, Vol. 11, No. 4, pp. 303-309.

Brown, Gardner, Jr.. and Ralph Johnson. 1984. Pollution Control by Effluent Charges: It Worksin Germany, Why
Not the U.S.?, Natural Resources Journal, Vol. 24, No. 4, pp. 929-966.

Brown, Gardner, Jr., J. John Charbonneau, and Michael J. Hay. 1978. The Value of Wildlife Estimated by the
Hedonic Approach, US Fish and Wildlife Service, Washington, DC.

Brown, Gardner, Jr., J. John Charbonneau, and Michael J. Hay. 1979. Estimating the Values of Wildlife: Analysis of
the 1975 Hunting and Fishing Survey, prepared by Division of Program Planning for US Fish and Wildlife
Service, Washington, DC.

Brown, Gardner, Jr., and Mark Plummer. 1979. Recreation Valuation: An Analysis of the Nontimber Uses of
Forestland in the Pacific Northwest, Washington State University.

Brown, Gardner, Jr., and Michael J. Hay. 1987. Net Economic Recreation Values for Deer and Waterfowl Hunting
and Trout Fishing, 1980, prepared by USFWS Division of Policy and Directives Management for US Fish
and Wildlife Service.

Brown, Gardner, Jr., and Robert Mendel sohn. 1984. The Hedonic Travel Cost Method, University of Washington,
Department of Economics, Review of Economics and Statistics, Val. 66, No. 3, pp. 427-433.

Brown, W. G., C. Sorhus, B. Chou-Yang, and J. Richards. 1983. Using Individual Observations to Estimate
Recreation Demand Functions; A Caution, American Journal of Agricultural Economics, Val. 65. No. 1, pp.
154-157.

Brown, William, Colin Sorhus, and Kenneth Gibbs. 1980. Estimated Expenditure by Sport Anglers and Net
Economic Vaues of Salmon and Steelhead for Specified Fisheries in the Pacific Northwest, prepared by
Department of Economics for Oregon State University.

Brown, William, D. M. Larson, R. S. Johnston, and R. J. Wahle. 1979. Improved Economics Evaluation of
Commercialy and Sport Caught Salmon and Steelhead of the Columbia River, prepared by Department of
Economics for Oregon State University.

Brown, William, and F. Nawas. 1975. Impact of Aggregation on the Estimation of Outdoor Recreation Demand
Function, American Journal of Agricultural Economics, Vol. 55, pp. 246-249.

Brown, William, F. Nawas, and Joe Stevens. 1973. The Oregon Big-Game Resource: An Economic Evaluation,
prepared by Agricultural Experimenta Station for Oregon State University.

A-13



Carruters, Garrey, Frank A. Ward, Mary Libbin, and Edgardo Kalaw. 1981. A Review of Models for Assessing the
Economic Impact of Alternative Water and Sportfishery Strategies, prepared by New Mexico Game and Fish
Department

Carson, Richard T., and Robert Cameron Mitchell. The Value of Diamonds and Water, University of Californiaat
San Diego and Clark University.

Carson, Richard T., J. Horowitz, and M. Machina. 1987. Discounting Mortality Risks Paper ALSO: Discounting
Statistical Lives (March 1988), prepared by University of Cdifornia at San Diego for US Environmental
Protection Agency.

Carson, Richard T., and Robert Cameron Mitchell. 1984. The Vdue of Clean Water: The Public's Willingness to
Pay for Boatable, Fishable, and Swimmable Quality Water.

Carson, Richard T., and Robert Cameron Mitchell. 1987. Economic Value of Reliable Water Supplies for
Residential Water Users in the State Water Project Service Area, prepared by Resources for the Future for
Metropolitan Water District of Southern Cdifornia.

Carson, Richard, and Peter Navarro. 1988. Fundamental Issues in Natura Resource Damage Assessment, Natural
Resources Journal, Vol. 28, No. 4, pp. 815-836.

Caswell, Margriet F., and K. E. McConnell. 1980. Simultaneous Estimation of Jointly Dependent Participation
Functions, Journal of Environmental Economics and Management Vol. 7, No. 1. pp. 65-73.

Caudill, James, and John P. Hoehn. 1989. A Benefit Cost Framework for Groundwater Contamination Risks.

Caulkins, Peter P. 1982. An Empirica Study of the Recreationa Benefits Generated by a Water Qudity
Improvement, University of Wisconsin.

Caulkins, Peter P., Richard C. Bishop, and Nicolaas W. Bouwes. 1985. Omitted Cross-Price Variable Biases in the
Linear Travel Cost Model: Correcting Common Misperceptions, Land Economics, Val. 61. No. 2. pp. 182-
187.

Caulkins, Peter P., Richard C. Bishop, and Nicolaas W. Bouwes. 1984. A Comparision of Two Travel Cost Models
for Vauing Lake Recreation, University of Wisconsin, Dept. of Agricultural Econ, Madison, WI.

Caulkins, Peter P., Richard C. Bishop, and Nicolaas W. Bouwes, Sr. 1986. The Travel Cost Model for Lake
Recregtion: A Comparison of Two Methods for Increasing Site Quality and Substitution Effects, American
Journal of Agricultural Economics, Vol. 68, No. 2, pp. 291-297.

Cave, Jonathan A. K. 1988. Age, Time, and the Measurement of Mortality Benefits, prepared by Rand Corporation
for US Environmental Protection Agency.

Cerda, A. A., and R. M. Adams. 1990. Estimating Recreational Demand and Benefits from Salmon and Steelhead
Sport Fishing in the Central and Northeast Regions of Oregon, Santiago, Chile.

Cesario, F. J. 1980. Congestion and the Valuation of Recreation Benefits, Land Economics, Vol. 56, pp. 329-338.
Cesario. F. J. 1976. Vdue of Time in Recreation Benefit Studies, Land Economics, Val. 52, pp. 32-41.

Cesario, F. J,, and J. F. Knetsch. 1970. Time Bias in Recreation Benefits Estimation Models, Water Resources
Research, Vol. 6, pp. 700-704.

Chappie, M., and L. Lave. 1982 The Health Effects of Air Pollution: A Reanalysis, Journal of Urban Economics,
Vol. 12, pp. 346-376.

A-15



Clark, Lyman H. 1988. The Impact of Forthcoming Environmental Regulation upon Small Businesses.

Clark, Lyman H, 1988. The Small Business Sector Study: Impacts of Environmental Regulations on Small
Business. US Environmental Protection Agency.

Clarke, Harry C., and W. J. Reed. 1990. Land Develoipment and Wilderness Conservation Policies Under
Uncertainty: A Synthesis, Natural Resources Modelling, Val. 4, No. 4, pp. 11-37.

Clawson, M., and J. L. Knetsch. 1966. Economics of Outdoor Recreation, Resources for the Future, Washington,
DC.

Clawson, Marion. 1959. Methods of Measuring the Demand for and the Value of Outdoor Recreation, Resources for
the Future, Washington, DC.

Cocheba, Donald J., and William A. Langford. 1981. Direct Willingness to Pay Questions: An Analysis of their Use
for Quantitatively Vauing Wildlife, Journa of Leisure Research, Vol. 13, pp. 311-322.

Cocheba, Donald J., and William A. Langford. 1978. Wildlife Vauation: The Collective Good Aspect of Hunting,
Land Economics, Vol. 54, No. 4, pp. 490-504.

Cochran, H., and P. Huszar. 1984. Economics of Timing Storm Drainage | mprovements, Water Resources Research.
Cohen, Bernard. 1983. Probabilistic Risk Assessment of Wastes Buried in the Ground, Risk Anaysis.
Colby, Bonnie G. 1989. Alternative Approaches to Vauing Water Rights, Appraisal Journal, pp. 180-196.

Colby, Bonnie G., T. Sargent and H. H. Cary. 1988. Market Clearing Prices and Market Clearing Price Plus
Consumer Surplus Values for Water Flowing Through National Forests, prepared by Forest Trust, Santa Fe,
NM for US Forest Service.

Col by,VI\Giclhéau?l3 E.k1989. The Evolution of Paradigms of Environmental Management in Development, prepared by
orld Bank.

Collinge, R., and W. E. Oates. 1982. Efficiency in Pollution Control in the Short and Long Runs: A System of
Rental Emission Permits, Canadian Journal of Economics.

Collinge, Robert and M. Bailey. 1983. Optimal Quasi-Market Choice in the Presence of Pollution Externalities,
Journal of Environmental Economics and Management.

Common, M. S. 1983. Implications of Discounting Under Varying Technologica and Preference Regimes,
International Journal of Environmental Studies.

Commons, M. S. 1973. A Note on the Use of the Clawson Method for the Evaluation of Recreation Sight Benefits,
Regional Studies, Val. 7, pp. 401-406.

Connelly, Nancy A., and Tommy L. Brown. 1988. Estimates of Nonconsumptive Wildlife Use on Forest Service and
BLM Lands, prepared by USFS Wildlife & Fisheries Management Staff for US Forest Service.

Conrad, J. M. 1980. Quasi-Option Value and the Expected Value of Information, Quarterly Journa of Economics,
Vol. 94, pp. 813-820.

Conservation Fnd. 1984. State of the Environment: An Assessment at Mid-Decade (Risk Assessment and Risk
Control), prepared by Conservation Foundation for Conservation Foundation Report.

Cook, ZenaL., Allen R. Ferguson, and Julial. Leighton. 1984. An Economic Assessment of the Benefits of the
Proposed Effluent Limitation Guidelines for Organics and Plastics Manufacturers, prepared by EPA Office of

A-17



Courant, P. N. and R. C. Porter. 1981. Averting Expenditures and the Cost of Pollution, Journal of Environmental
Economics and Management, Vol 8. pp. 321-329.

Coursey, Donald L., John L. Hovis, and William D. Schulze. 1987. The Disparity Between Willingness to Accept
and Willingness to Pay Measures of Value, Quarterly Journal of Economics, Vol. 102, pp. 679-690.

Coursey, Donald L., and William D. Schulze. 1986. The Application of Laboratory Experimental Economicsto the
Contingent Economics to the Contingent Valuation of Public Goods, Public Choice, Vol. 49. No. 1. pp. 47-
68.

Cowan, J. H., R. E. Turner, and D. R. Cahoon. 1988. Marsh Management Plans in Practice: Do They Work in
Coastal Louisiana, USA?, Environmental Management Vol. 12, No. 1.

Crandal, R. W., T. E. Kedler, and L. B. Lave. 1982. The Cost of Automobile Safety and Emissions Regulations to
the Consumer: Some Preliminary Results, American Economic Review.

Crandall, Robert W. 1981. Pollution Controls and Productivity Growth in Basic Industries. In Productivity
Measurement in Regulated Industries, ed. Cowing, T. and Stevenson, R., Academic Press, New York, pp.
347-368.

Crocker, T. D., and R. L. Horst Jr. 1977. Oxidant Air Pollution and Work Performance of Citrus Harvest Labor, US
Environmental Protection Agency.

Crocker, T. D., and R. L. Horst Jr. 1981. Hours of Work, Labor Productivity, and Environmental Conditions. A Case
Study, Review of Economics and Statistics, Vol. 43, No. 3.

Crocker, Thomas D. 1985. On the Value of the Condition of a Forest Stock, Land Economics, Vol. 61, No. 3, pp.
244-254 p.

Crocker, Thomas D. 1989. On the Value of the Condition of a Forest Stock: Reply, Land Economics, Val. 65, No. 1,
pp. 73-75.

Crocker, Thomas D., and Henry J. Vaux, Jr. 1983. Some Economic Consequences of Ambient Oxidant Impacts on a
National Forest prepared by EPA Economic Analysis and Research Branch for US Environmental Protection

Agency.

Crocker, Thomas D., and Ronald G. Cummings. 1983. On Valuing Air-Pollution induced Materials Damages. A
Methodological Inquiry, prepared by EPA Office of Policy Analysis for US Environmental Protection
Agency, University of Wyoming; University of New Mexico.

Croke, Kevin. 1986. Estimating the Value of Natural Open Space Preservation in an Urban Area, Environmental
Management, Vol. 23. No. 4, pp. 317-324.

Crompton, J. L. 1984. How to Establish a Price for Park and Recreation Services, Trends: User Fees and Charges,
Vol. 21. No. 4, pp. 12-21,

Cronin, Francis J. 1982. Valueing Non-Market Goods Through Contingent Markets, Battelle Memorial Institute.

Cropper, M. L. 1988. A Note on the Extinction of Renewable Resources, Journa of Environmental Economics and
Management Vol. 15, No. 1, pp. 64-70.

Cropper, M. L., and Wallace E. Oates. 1992. Environmental Economics: A Survey, Journal of Economic Literature,
Val. 30, No. 2, pp. 675-740.

Cropper, M. L., and Amalia Arriaga-Salinas. 1980. Inter-City Wage Differentials and the Vaue of Air Quality,
Journal of Urban Economics, Vol. 8, No. 2, pp. 236-254.

A-19



Davies, J.C. 1983. FSCA's Impact on Society and Chemical Industry (Overall Costs and Benefits), ACS
Symposium Series.

Davis, Robert K. 1963. The Vaue of Outdoor Recreation: An Economic Study of the Maine Wooods, Harvard
University Press, Cambridge, MA.

Davis, Robert K., and Diane Lim. 1987. On Measuring the Economic Vaue of Wildlife, Westview Press, Boulder,
CO.

Dawson, G. W. 1983. Risk Management and the Landfill in Hazardous Waste Disposa, Journal of Hazardous
Materials.

Decker, Danidl J., and Gary R. Goff. 1987. Vauing Wildlife: Economic and Social Perspectives, Westview Press,
Boulder, CO.

Delvin, Patrick J. 1985. Quantifying Recreation: Allocation of Value to the Collection and Burning of Firewood in
Colorado, Colorado State University.

Dendrinos, D. S., and H. Mullaly. 1983. Optimum Control in Nonlinear Ecological Dynamics of Metropolitan
Areas, Environment and Planning.

Dennis, R., T. Stewart, P. Middleton, and M. Downton, et al. 1983. Integration of Technical and Value Issuesin Air
Quality Policy Formulation: A Case Study, Socio-Economic Planning Sciences.

Desvousges. W., and K. Pate. 1982. Alternative Methods for Estimating Recreation and Related Benefits of Water
Quality Improvement: A Case Studt of the Monongahela River, Research Triangle Institute Research
Triangle Park, NC.

Desvousges, W. H., R. W. Dunford, and J. L. Domanico. 1989. Measuring Natural Resource Damages: An
Economic Appraisal, prepared by Research Triangle Ingtitute, Inc. for American Petroleum industry.

Desvousges, William H. 1985. The Varying Parameter Model: In Perspective, Association of Environmental and
Resource Economists.

Desvousges, William H., and V. Kerry Smith. 1983. The Benefits of Hazardous Waste Management Regulations -
Technical Report prepared by Research Triangle Institute; University of North Carolinafor US
Environmental Protection Agency (EARB).

Desvousges, William H., and V. Kerry Smith. 1984. The Travel Cost Approach for Valuing Improved Water
Quality: Additional Considerations - Draft Report, prepared by Research Triangle Institute, Inc. for US
Environmental Protection Agency (EARB).

Desvousges, William H., and V. Kerry Smith. 1983. The Benefits of Hazardous Waste Management Regulations,
prepared by Research Triangle Institute, Inc. for US Environmental Protection Agency.

Desvousges, William H., and V. Kerry Smith. 1983. Benefit-Cost Assessment Handbook for Water Programs,
Volume | (draft), prepared by Research Triangle Institute, Inc.

Desvousges, William H., V. Kerry Smith, and Matthew P. McGivney. 1983. A Comparision of Alternative
Approaches for Estimating Recreation and Related Benefits of Water Quality Improvements, prepared by
Research Triangle Ingtitute, Inc. for US Environmental Protection Agency (EARB), Research Triangle
Ingtitute, Research Triangle Park, NC.

Desvousges, William V. Kerry Smith, and Ann Fisher. 1985. Option Price Estimates for Water Quality

Improvements: A Contingent Valuation Study for the Monongahela River, US Environmental Protection
Agency, Research Triangle Ingtitute,. Research Triangle Park, NC.

A-21



Donnelly, Dennis M., and Louis J. Nelson. 1986. Net Economy Vaue of Deer Hunting in Idaho, prepared by Rocky
Mountain Forest and Range Land Experiment Station for US Forest Service.

Dooley, Peter. 1984. Consumer’s Surplus: Marshal and His Critics. Canadian Journal of Agricultural Economics.

Dower, Roger C., and Paul F. Scodari. 1987. Compensation for Natural Resource Injury: An Emerging Federal
Framework, Marine Resource Economics, Val. 4. No. 3, pp. 155-174.

Dower, Roger C., T. Henderson, M. J. Marvin, and P. Reed, et a. 1983. A Technical Analysis of Economic-Based
Regulation in Environmental Rulemaking, prepared by Environmental Law Institute for US Environmental
Protection Agency (EARB).

Dower, Roger, and Paul R. Portney. 1984. Enhancing the Efficiency of Environmental Regulation, prepared by
Environmental Law Ingtitute: Resources for the Future.

Dowlatabadi, Hadi, and Winston Harrington. 1989. The Effects of Uncertainty on Policy Instruments. The Case of
Electricity Supply and Environmental Regulations, prepared by Resources for the Future for Resources for
the Future, Washington, D.C.

Downing, T. E., and R. W. Kates. 1982. The International Response to the Thresat of Chlorofluorocarbons to the
Atmosphere Ozone, American Economic Review.

Doyle, J. K., S. R. Elliot, and P. A. Locke. 1990. Economics and Psychology Policy Research for Environmental
Management: An Evauation of Strategies for Solving the Radon Problem. (draft), prepared by University of
Colorado; Environmental Law Institute for US Environmental Protection Agency.

Dragun, Andy K. 1991. An Economic Study of Commercial and Recreational Fishing Conflictsin Port Phillip Bay
and Western Port, Victoria, Augtralia, prepared by Department of Legal Studies, La Trobe University for
Victorian Department of Conservation and Environment.

Dresser, Richard C., Stuart L. Fribush, and William M. Mendez. 1983. Regulatory Impact Analysis for New
Chemica Reporting Alternatives under Section 5 of TSCA, prepared by ICF, Inc. for US Environmental
Protection Agency.

Driver, B. L. 1985. Specifying What is Produced by Management of Wildlife by Public Agencies, Leisure Sciences,
Vol. 7, No. 3, pp. 281-295.

DuMouchel, William, and J. Harris. 1983. Bayesian Methods for Combining the Results of Cancer Studies in
Humans and Other Species, Journal of American Statistical Association.

Duan, N., T. Hayashi, A. H. Carlson, and E. Keeler, et a. 1987. Short-Term Health Effects of Air Pollution,
prepared by Rand Corporation for US Environmental Protection Agency, Air.

Duffield, John H. 1984. Travel Cost and Contingent Valuation: A Comparative Analysis, JAI Press, Inc.,
Greenwich, CT.

Duffiel%,0 %ogggH. 1989. RPA Values for Recreation: Theory and Practice, Public Land Law Review, Val. 10, pp.

Duffield, John H. 1988. The Net Economic Vaue of Elk Hunting in Montana, prepared by Montana Department of
Fish, Wildlife & Parks for Montana Department of Fish, Wildlife and Parks, Helena, MT.

Duffield, John W., and David Patterson. 1991. Inference and Optimal Design for a Welfare Measure in Dichotomous
Choice Contingent Va uation, Land Economics, Vol. 67, No. 2, pp. 225-239.

A-23



Elkmeyer, Leo. 1985. Pollution: An Effect on Value, Canadian Appraiser,Vol. 29. No. 1. pp. 21-23

Ellis, F., K. Klima, R. Wycoff, and L. McKay. 1984. Integrating Water Quality and Construction Grants
Management, Journal of Water Pollution Control Federation.

Ellsagsser, H. W. 1982. Should We Trust Models or Observations?, Atmospheric Environment.
Englin, Jeffrey, and Robert Mendelsohn. 1991. A Hedonic Travel Cost Analysisfor Vauation of Multiple
Components of Site Quality: The Recreation Vaue of Forest Management, prepared by Battelle Pacific

Northwest Laboratories, Portland, Oregon for US Forest Service, Academic Press, Inc., New York, NY.
Journal of Environmental Economics and Management Vol. 21, pp. 1-16.

Ess, Terry, and C. S. Shih. 1982. Perspectives of Risk Assessment for Uncontrolled Hazardous Waste Sites, EPA/et
al Mgmt of Uncontrolled Hazardous Waste Sites Nationa.

Eubanks, L. S., and D. Brookshire. 1980. Household Production and Non-Market Vauation, AERE.

Eubanks. L. S., and D. S. Brookshire. 1981. Methods for Valuing Non-Market Resources: Theoretical and Empirical
Comparisions, Econometric Society.

Evans, David S. 1985. An Analysis of the Differential Impact of EPA and OSHA Regulations across Firm and
Establisment Sizes in The Manufacturing Industries, prepared by CERA.

Farber, Stephen. 1990. Final Assurance, Risk and Underground Injection of Hazardous Waste: Levelling the Playing
Field.

Farber, Stephen C. 1988. The Value of Coastal Wetlands for Recreation: An Application of Travel Cost and
Contingent Valuation Methododlogies, Journa of Environmental Management Vol. 26. No. 4, pp. 299-312.

Farber, Stephen C. 1987. The Vaue of Coastal Wetlands for the Protection of Property Against Hurricane Wind
Damage, Journa of Environmental Economics and Management, Vol. 14, No. 2, pp. 143- 151,

Farber, Stephen, and Robert Costanza. 1987. The Economic Va ue of Wetland Systems, Journal of Environmental
Management, Vol. 24, No. 1, pp. 41-51.

Farnworth, E. G. 1983. Synthesis of Ecological and Economic Theory Towards More Complete Vauation of
Tropical Moist Forests, International Journal of Environmental Studies.

Farnworth, Edward G., Thomas H. Tidrick, Webb M. Smathers, and Carl F. Jordan. 1983. A Synthesis of Ecological

and Economic Theory Toward More Complete Valuation of Tropical Moist Forests, Journal of
Environmental Studies, Vol. 21, pp. 11-28.

Farrow, Scott. 1990. Modelling the Importance of Oceans and Esturaries, prepared by Carnegie Mellon for Woods
Hole Oceanographic Institution, Marine Policy Center.

Farzin, Y. Hossein. 1984. The Effect of the Discount Rate on Depletion of Exhaustible Resources, Journal of
Political Economy.

Federal Register. 1984. Environmental Protection rules; Tuesday, March 20, 1984.

Fedkiw, J. 1987. Coming Back to Market Vaue and Valuation for the Great L akes Fisheries, Transactions of the
American Fisheries Society.

Feenberg, Daniel, and Edwin S. Mills. 1980. Measuring the Benefits of Water Pollution Abatement, Academic
Press, Inc., New York NY.

A-25



Forster, B. A. 1983. Pollution Variahility and the Shape of the Dose-Reponse Curve. Journd of Air Pollution
Control Association

Forester, Bruce. 1984. The Backward Incidence of Pollution Control: A Dua Approach, Journa of Environmental
Economics and Management.

Foster, Henry S., and Bruce R. Beattie. 1979. Urban Residential Demand for Water in the United States, Land
Economics. Vol. 55, pp. 475-487.

Fraas, Arthur G., and Vincent G. Munley. 1989. Economic Objectives within a Bureaucratic Decision Process.
Setting Pollution Control Requirements under the Clean Water Act, Journa of Environmental Economics and
Management, Vol. 17. No. 1, pp. 35-53.

Fraas, Arthur, and Vincent Munley. 1984. Municipa Wastewater Treatment Cost, Journal of Environmental
Economicsand Management.

Freedman, S. M., and D. B. Rosenberg. 1984. An Ecological Succession Model Applied to Environmental
Management, International Journal of Environmental Studies.

Freeman, A. Myrick. 1984. The Sign and Size of Option Vaue, Land Economics.

Freeman, A. Myrick. 1981. Notes on Defining and Measuring Existence Values, Bowdoin College, Department of
Economics.

Freeman, A. Myrick. 1982. On Measuring Public Good Demands from Market Data. In Advances in
Microeconomics, ed. Smith, V. K., JAl Press, Inc., Greenwich, CT, pp. 13-29.

Freeman, A. Myrick. 1979. The Economics of Environmental |mprovement, Johns Hopkins University Press,
Baltimore, MD.

Freeman, A. Myrick. 1979. Approaches to Measuring Public Good Demands, American Journal of Agricultura
Economics, Vol. 61, pp. 915-920.

Freeman, A. Myrick. 1979. Hedonic Prices, Property Values and Measuring Environmental Benefits: A Survey of
the Issues, Scandinavian Journa of Economics, Vol. 81. No. 2. pp. 154-173.

Freeman, A. Myrick 1974. Air Pollution and Property Values. A Methodologicad Comment, Review of Economics
and Statistics, Vol. 53, No. 4, pp. 415-416.

Freeman, A. Myrick. 1974. Air Pollution and Property Values: A Further Comment, Review of Economics and
Statistics, Vol. 56, No. 4, pp. 554-556.

Freeman, A. Myrick. 1974. On Estimating Air Pollution Control Benefits from Land Value Studies, Journa of
Environmental Economics and Management, Vol. 1. No. 1. pp. 74-83.

Freeman, A. Myrick. 1979. The Benefits of Air and Water Pollution Control: A Review and Synthesis of Recent
Estimates.

Freeman, A. Myrick. 1985. The Sign and Size of Option Vaue: Reply, Land Economics.

Freeman, A Myrick 1984. The Quasi-Option Value of Irreversible Development, Journal of Environmental
Economics and Management, Val. 11, No. 3.

Freeman, A Myrick. 1984. Depletable Externalities and Pigouvian Taxation, Journal of Environmental Economics
and Management, Vol. 11, No. 2, pp. 1973-1979.

A-27



Gibbs, K. C. and J. P. Conner. 1973. Components of Outdoor Recreational Values: Kissimmee River Basin, Florida,
Southern Journd of Agriculturad Economics, Val. 25, pp. 239-244.

Gibbs, Kenneth C. 1978. Price Variable in Residential Water Demand Models, Water Resources Research. Vol. 14,
No. 1, pp. 15-18.

Gilbert, Alphonse H., Daniel W. McCollum, and George L. Peterson. 1988. A Comparison of Vauation Models
Using Cross-Country Skiing Data From Colorado and Vermont, prepared by Rocky Mountain Forest and
Range Land Experiment Station for US Forest Service, Fort Callins, CO.

Gilbert, C., and V. Kerry Smith. 1985. Role of Economic Adjustment for Environmental Benefits Analysis,
Econometric Society Meetings, New Y ork.

Gilliard, M. W. 1984. A Conceptua Framework for Environmental Protection, Environmental Management.
Gisser, Micha. 1983. Groundwater: Focusing on the Real 1ssue, Journa of Political Economy.
Glasure, Y. U. 1987. An Evduation of the Florida Saltwater Resident Recreational Fishery, Florida State University.

Gordon, Peter, and Harry W. Richardson. 1983. Intercommunity Distribution of Tax and Land Value Impacts of Air
Pollution, Urban Ecology, Vol. 7. No. 2. pp. 125-135.

Graham, D. A. 1981. Benefit Cost Analysis under Conditions of Uncertainty, American Economic Review, Val. 71,
pp. 715-725.

Graham, Daniel. 1984. Cost-Benefit Analysis under Uncertainty: Reply, American Economic Review.

Graham-Tomasi, Theodore. 1986. The Economic Vaue of Damages to the Pigeon River, Michigan. Dueto an
Abnormal Discharge of Sediment from the Lansing Club Dam, prepared by School of Natural Resources for
University of Michigan.

Graves, Phil, J. Murdoch, M. Thayer, and D. Waldman. 1985. Improving Accuracy and Reducing Costs of
Environmental Benefit Assessments - Vol. VI Improving the Accuracy of Hedonic Price Methods:
Econometric Analysis of Existing Data Sets, prepared by University of Colorado for US Environmental
Protection Agency (EARB).

Graves, Phil, James C. Murdoch, Mark A. Thayer, and Don Waldman. 1988. The Robustness of Hedonic Price
Estimation: Urban Air Quality, Land Economics, Vol. 64, No. 3, pp. 220-233.

Graves, Phil, Jim Murdoch, Mark Thayer, and Don Wadman. 1985. Improving Accuracy and Reducing Costs of
Environmental Benefit Assessments. Volume IV, Improving the Accuracy of Hedonic pricing Methods:
Econometric Analysis of Existing Studies - Draft, prepared by EPA Office of Policy Analysisfor US
Environmental Protection Agency, University of Colorado, Center for Economic Analysis, Boulder, CO.

Green, Trellis G. 1986. Specification Considerations for the Price Variable in Travel Cost Demand Models:
Comment, Land Economics, Val. 62, No. 4, pp. 416-418.

Green, Trellis G. 1984. Compensating and Equivalent Variation of the Florida Saltwater Tourist Fishery, Florida
State University.

Green, Trellis G. 1989. Economic Implications of Red Drum Catch Rate Elagticity in the Gulf of Mexico, National
Marine Fisheries Service, MARFIN.

Greenberg, M., M. Burrington, and C. Smith. 1984. Guidelines and an Illustration of the Use of Ecological Data for
Seeking Clues to Excess Risk, Socio-Economic Planning Sciences.

A-29



Gum, R., and W. E. Martin. 1975. Problems and Solutions in Estimating the Demand for the Value of Rural Outdoor
Recreation, American Journal of Agricultural Economics, Vol. 57. pp. 558-566.

Gum, R. L. 1985. Assessment of Wildlife Values, prepared by USFS Wildlife Values Assessment Committee for US
Forest Service.

Gum, Russdll L. 1986. Recreation Use of Wildlife Resources: An Economic Inquiry, prepared by Department of
Agricultural Economics for University of Arizona.

Hahn, Robert W. 1987. Jobs and Environmental Quality: Some Implications for Instrument Choice, Policy Science,
Voal. 20, No. 4, pp. 289-306.

Haigh, J., D. Harrison, and A. Nichols. 1984. Benefit-Cost Analysis of Environmental Regulation: Case Studies of
Hazardous Air Pollutants, Harvard Environmental Law Review.

Haimes, Yacov. 1984. Integrated Risk and Uncertainty Assessment in Water Resources Within a Multiobjective
Framework, Journal of Hydrology.

Hall, Charles H. 1985. An Estimate of the Potential Costs of Guidelines limiting Public Exposure to Radiofrequency
Radiation from Broadcast Sources, prepared by Livermore National Laboratory for US Environmental
Protection Agency.

Halvorsen, Robert, and Tim R. Smith. 1984. On Measuring Natural Resource Scarcity, Journal of Political
Economy.

Hammermesh, D., and F. Hammermesh. 1983. Does Perception of Life Expectancy Reflect Health Knowledge,
American Journa of Public Health.

Hammond, P. Brett, and Rob Coppock. 1990. Valuing Health Risks, Costs, and Benefits for Environmental Decision
Making - Report of a Conference, National Academy Press.

Hanemann, W. H. 1984. Entropy as a Measure of Concensus in the Valuation of Recreation Site Quality, Journal of
Environmental Management.

Hanemann, W. Michadl. 1987. Welfare Evaluations in Contingent Experiments with Discrete Responses. Reply,
American Journal of Agricultural Economics, Vol. 69, No. 1, pp. 185-186.

Hanemann, W. Michagl. 1984. Welfare Evaluations in Contingent Experiments with Discrete Responses, American
Journal of Agricultural Economics, Vol. 66, pp. 332-341.

Hanemann, W. Michadl. 1984. Discrete/Continuous Models of Consumer Demand, Econometrica, Vol. 52. pp. 541-
561.

Hanemann, W. Michagl. 1989. Information and the Concept of Option Value, Journal of Environmental Economics
and Management, Vol. 16, No. 1, pp. 23-37.

Hanemann, W. Michael. 1983. Welfare Evaluations with Simulated and Hypothetical Market Data: Bishop and
Heberlein Revisited, University of Cdifornia at Davis, Calif. Agricultura Exp. Stat.

Hanemann, W. Michael. Willingness to Pay and Willingness to Accept: How Much Can They Differ?, University of
California at Berkeley, American Economic Review.

Hanemann, W. Michael, Richard T. Carson, Russell Gum, and Robert Mitchell. 1988. Northcentral Alaska Sport
Fishing Economic Study, prepared by Jones and Strokes Associates, Inc. for Alaska Department for Fish and
Game, Anchorage, AK.

A-31



Harris, Thomas, and Chauncey Ching. 1983. Economic Resource Multipliers for Regional Impact Analysis, Water
Resources Bulletin.

Harrison, D., and D. L. Rubinfeld. 1978. Distribution of Benefits from Improvementsin Urban Air Quality, Journal
of Environmental Economics and Management, VVol. 5, pp. 313-333.

Harrison, D., and D. L. Rubinfeld. 1978. Hedonic Housing Prices and the Demand for Clean Air, Journa of
Environmental Economics and Management, Val. 5, pp. 81-103.

Harrison, D., and D. L. Rubinfeld. 1978. Air Pollution and the Property Value Debate: Some Empirical Evidence,
Review of Economics and Statistics, Vol. 60, pp. 635-639.

Harrison, David Jr. 1984. Research and Demonstration of Improved Methods for Carrying out Benefit-Cost
Analyses ofIndividual Regulations,\Vals, I,I1,I11, & 1V, prepared by Harvard University for US
Environmental Protection Agency (EARB).

Harrison, David Jr., and Daniel L. Rubinfeld. 1978. The Air Pollution and Property Value Debate: Some Empirical
Evidence, Review of Economics and Statistics, Val. 4. pp. 635-638.

Harrison, David Jr., and J. H. Stock. 1984. Hedonic Housing Values, Loca Public Groups, and the Benefits of
Hazardous Waste Cleanup, prepared by Energy and Environmental Policy Center, Harvard University for
Cambridge, MA.

Hartman, Richard, and Mark Plummer. 1987. Option Value under Income and Price Uncertainty, Journal of
Environmental Economics and Management, Vol. 14, No. 3, pp. 212-225.

Haspel, A. E., and F. R Johnson. 1982. Multiple Destination Trip Bias in Recreation Benefit Estimation, Land
Economics, Vol. 58, pp. 364-372.

Hay, Michadl J. 1988. Net Economic Recreation Values for Deer, Elk and Waterfowl Hunting and Bass Fishing, US
Fish and Wildlife Service.

Hay, Michael J. 1988. Net Economic Vaues of Nonconsumptive Wildlife, US Fish and Wildlife Service.

Hay, Michael, and Kenneth McConnell. 1984. Harvesting and Nonconsumptive Wildlife Recreation Decisions, Land
Economics.

Hayden, F. Gregory. 1989. Survey of Methodologies for Valuing Externalities and Public Goods, prepared by
University of Nebraska for US Environmental Protection Agency (OPPE).

Hayes, Karen Marie. 1987. An Analysis of the Benefits of Improving Water Quality in Narragansett Bay: An
Application of the Contigent Valuation Method.

Hazilla, Michael, and Raymond J. Kopp. 1985. The Social Cost of Environmental Regulations: A General
Equilibrium Analysis, prepared by Resources for the Future for US Environmenta Protection Agency
(OAQPS).

Heaney, James, and Wayne Huber. 1984. Nationwide Assessment of Urban Runoff Impact on Receiving Water
Quality, Water Resources Bulletin.

Heberlein, Thomas A., and Richard C. Bishop. 1985. Assessing the Validity of Contingent Vauation: Three Field
Experiments.

Heck, W., W. Cure, J. Rawlings, and L. Zaragoza, et a. 1984. Assessing Impacts of Ozone on Agricultrual Crops: |
Overview, Journal of the Air Pollution Control Association.

A-33



Howe, Charles, and Dwight Lee. 1983. Priority Pollution Rights: Adapting Pollution Control to a Variable
Environment, Land Economics.

Howitt, R. E., T. W. Gossard, and R. M. Adams. 1984. Effects of Alternative Ozone Concentrations and Response
Data on Economics Assessments. The Case of California Crops. Journa of the Air Pollution Control
Associion.

Huang, Chung-Huang. 1986. The Recreation Benefits of Water Quality Improvement in Selected Lakesin
Minnesota, University of Minnesota

Huber, Peter. 1984. The Market for Risk, Regulation.

Hueth, D., and E. J. Strong. 1985. A Critical Review of the Travel Cogt, Hedonic Travel Cogt, and Household
Production Models, prepared by Department of Agriculturad and Resource Economists for Oregon State
University.

Hufschmidt, M., D. James, A. Meister, and B. Bower. 1983. Environment, Natural Systems, and Development: An
Economic Vauation Guide.

Hufschmidt, Maynard. 1982. New Approcahes to Economic Analysis of Natural Resources and Environmental
Quality.

Hull, R. Bruce IV, and Gregory Buyhoff. 1983. Distance and Scenic Beauty: A Nonmonotonic Relationship,
Environment and Behavior.

Huppert, D. D., and C. L. Thomson. 1984. Demand Analysis of Party Boat Angling in Cdifornia Using the Travel
Cost Method, National Marine Fisheries Service, La Jolla, CA.

Huppert, Daniel D. 1990. Economic Benefits from Commercia Fishing, prepared by A. Keamey Centaur, Inc..
Garry Brown.

Huppert, Daniel D. 1988. An Examination of Nonresponse Bias and Divergence Among Value Concepts: An
Application to Central California Anadromous Fish Runs, Association of Environmental and Resource
Economists.

Huppert, Daniel D. 1989. Measuring the Value of Fish to Anglers: Application to Central Cdifornia Anadramous
Species, Marine Resource Economics, Val. 6, pp. 89-107.

Huppert, Daniel D. 1983. NMFS Guideline on Economic Valuation of Marine Recreational Fishing, National
Oceanographic and Atmospheric Administration.

Hushak, L. J., J. M. Window, and N. Dutta. 1984. Economic Vaue of Lake Erie Sport Fishing to Private-Boat
Anglers, prepared by Sea Grant Program for Ohio State University, Ohio State University.

Hushak, L. J., J. M. Window, and N. Dutta. 1988. Economic Value of Great Lakes Sportfishing: The Case of Private
Boat Fishing in Ohio's Lake Erie, Transactions of the American Fisheries Society, Vol. 117, pp. 363-373.

Hyatt, William A. 1984. An Angler Survey and Economic Study of the Farmington River Fishery Resource,
prepared by Connecticut Department of Environmental Protection.

Hyde, W. F., A. Dickerman, and D. Stone. 1982. Development Versus Preservation in the Snake River Birds of Prey
Conservation Area, American Journal of Agricultural Economics.

ICF, Inc. 1989. Economic, Environmental, and Coal Market Impacts of SO2 Emissions Trading Under Alternative
Acid Rain Control Proposds, prepared by ICF, Inc.

A-35



Johnson, R. L., N. S. Brezenger, and B. Shelby, 1990. Contingent Valuation Question Formats: Diochomotous Choice
vs Open-Ended Responses in Economic Valuation of Natural Resources: Issues, Theory, and Application.

ed. Johnson. R.L. and Johnson. G.V., Westview Press. Boulder, Colorado.

Jones, Anne, Lynn Knight, and David Meyers. 1989. Regulatory Impact Analysts of the Proposed Regulations for
Sewage Sludge Use and Disposal, prepared by Eastern Research, Inc. for US Environmental Protection

Agency.
Jones, Caral A., and Yusen D. Sung. 1991. Valuation of Environmental Quality at Michigan Recreational Fishing

Sites: Methodological Issues and Policy Applications, prepared by University of Michigan, School of Natura
Resources for US Environmental Protection Agency.

Jones & Stokes Assoc. 1988. Development and Application of a Predictive Modd to Analyze the Economic Effects
of Species Avalilibility, prepared by Jones and Stokes Associates, Inc. for National Coalition for Marine
Conservation, Pacific Region.

Jorgenson, Dale W., and Peter J. Wilcoxen. 1990. Environmental Regulation and U.S. Economic Growth, Harvard
University, Rand Journal of Economics, Vol. 21, No. 2, pp. 314-340.

Joyce, T. J., Michael Grossman, and Fred Goldman. 1989. An Assessment of the Benefits of Air Pollution Control:
The Case of Infant Hedlth, Journal of Urban Economics, Val. 25, No. 1, pp. 32-51.

Just, R., D. Hueth, and A. Schmitz. 1982. Applied Welfare Economics, Prentice Hall. Englewood Cliffs, NJ.
Kagawa J. 1984. Heatlh Effects of Air Pollution and Their Management, Atmospheric Environment.

Kahn, James R. 1987. Measuring the Economic Damages Associated with Terrestia Pollution of Marine
Ecosystems, Marine Resource Economics, Val. 4, pp. 193-209.

Kahn, James R. The Economic Value of Long Island Saltwater Recreational Fishing, prepared by New York Sea
Grant/New Y ork State Department of Env. Cons. for State University of New Y ork a Binghamton.

Kahn, James R., and Michael W. Kemp. 1985. Economic Losses Associated with a Decline in the Ecosystem: The
Case of Submerged Aquatic Vegetation in the Chesapeake Bay, Journal of Environmental Economics and
Management, Vol. 12, No. 3, pp. 246-263.

Kahneman, D., and J. Knetsch. 1992. Valuing Public Goods. The Purchase of Mora Satisfaction, Journal of
Environmental Economics and Management, Val. 22, pp. 57-70.

Kaoru, Y oshiaki. 1989. Vauing Improvementsin Estuarine Quality for Marine Recreational Fishing: A Discrete
Choice Benefit Analysis, Vanderbilt University, Knoxville, TN.

Kasabach, H. F., and W. F. Althoff. 1983. An Overview of New Jersey’s Groundwater Quality Program,
Groundwater.

Kavanaugh, Michael, and Robert M. Wolcott 1982. Economically Efficient Strategies for Preserving Groundwater
Quality, prepared by Public Interest Economics for US Environmental Protection Agency.

Kedy, Mary Jo, John F. Dovidio. and Mark L. Rockel. 1988. Accuracy Valuation is a Matter of Degree, Land
Economics, Vol. 64, No. 2, pp. 158-171.

Kedy, Mary Jo, and Richard C. Bishop, 1986. Theoretical and Empirical Specifications Issuesin Travel Cost
Demand Studies, American Journa of Agricultura Economics, Vol. 68. No. 3. pp. 660-667.

Kedy, Mary Jo, John F. Dovidio, and Mark L. Rockel. 1987. Willingness to Pay to Prevent Additional Damages to
the Adirondacks from Acid Rain, Regiona Science Review.

A-37



Kling, CatherineL., and R. J. Sexton. 1990. Bootstrapping in Applied Welfare Analysis, American Journal of
Agricultural Economics, Vol. 72, pp. 406-418.

Kneese, A. V., and J. L. Sweeney. 1985. Handbook of Natural Resource and Energy Economics, North Holland
Published Company, Amsterdam.

Knetsch, J. F., and F. J. Cesario. Some Problems in Estimating the Demand for Outdoor Recreation: Comment.
American Journal of Agricultural Economics, Vol. 58, No. 3. pp. 596-597.

Knetsch, Jack L., and J. A. Sinden. 1984. Willingnessto Pay and Compensation Demanded: Experimental Evidence
of an Unexpected Disparity in Measuring Values, Quarterly Journal of Economics.

Knetsch, Jack L., and Robert K. Davis. 1966. Comparision of Methods for Recreation Evaluation. In Water
Research, ed. Kneese, A. and Smith, S., Johns Hopkins University Press, Baltimore, MD.

Kohn, Robert E. 1985. A General Equilibrium Analysis of the Optimal Number of Firms in a Polluting Industry,
Canadian Journal of Economics, Vol. 18, No. 2, pp. 347-354.

Kolb, Jeff, and Joel D. Scheraga. 1988. The Choice of Discount Rates for Public Projects: A Comment and Further
Evidence, American Economic Review.

Kolstad, Charles D. 1986. Empirical Properties of Economic Incentives and Command-and-Control Regulations for
Air Pollution Control, Land Economics, Vol. 62, No. 3, pp. 250-268.

Kolstad, Charles D. 1987. Uniformity vs. Differentiation in Regulating Externalities., Journal of Environmental
Economics and Management, Vol. 14. No. 4, pp. 386-399.

Kopp, R. J, W. J. Vaughan, and M. Hazilla. 1984. Agricultural Sector Benefits Analysis for Ozone: Methods
Evaluation and Demonstration, US Environmental Protection Agency.

Kopp, Raymond J., and V. Kerry Smith. 1989. Benefit Estimation Goes to Court: The Case of Natural Resource
Damage Assessments, Journal of Policy Analysis and Management, Vol. 8. No. 4. pp. 593-612.

Kopp, Raymond J., and Alan J. Krupnick. 1987. Agricultural Policy and the Benefits of Ozone Control, prepared by
Resources for the Future for American Journal of Agricultural Economics, Vol. 69, No. 5, pp. 956-962.

Kostow, L. P., and J. F. Kowalczyk. 1983. A Practical Emission Trading Program, Journal of the Air Pollution
Control Association.

Kovan, Jessica, and Lawrence Libby. 1987. An Analysis of Selected Policy Alternatives to Alleviate Groundwater
Contamination in Michigan, Michigan State University.

Krouse, M. R., L. Antle, G. Goicoechea, and A. Goldman, et al. 1983. An Approach to Risk and Uncertainty in
Benefit-Cost Analysis of Water Resources Projects Water Resources Research.

Krupnick, A., and R. Kopp. 1988. The Health and Agricultural Benefits of Reductionsin Ambient Ozonein the
United States, Resources for the Future, Washington. DC.

Krupnick A. J., W. Harrington, and B. Ostro. 1987. Air Pollution and Acute Health Effects: New Evidence,
Resources for the Future, Washington, DC.

Krupnick, A. J., W. Harrington, and B. Ostro. 1990. Ambient Ozone and acute Health Effects: Evidence from daily
data, Journal of Environmental Economics and Management, Vol. 18, pp. 1-18.

Krupni ﬁk’ Alan J. The Valuation of Environmental Externalities. Guidance Document, prepared by Resources for
the Future.

A-39



Leuschner, William A., Phillip S. Cook, Joseph W. Roggenbuck, and Richard G. Oderwald. 1987. A Comparative
Analysis for Wilderness User Fee Policy, Journd of Leisure Research, Val. 19, No. 2, pp. 101-114.

Leuschner, William A., and Rodney L. Young. 1978. Estimating the Southern Pine Beetl€'s Impact on Reservoir
Campsites, Forest Science, Val. 24, No. 4, pp. 527-537.

Levin, Ronnie. 1986. Reducing Lead in Drinking Water: A Benefit Analysis, prepared by EPA Office of Policy,
Planning and Evaluation for US Environmental Protection Agency.

Liao, David S. 1988. Proceedings of the Symposium of Demand and Supply of Sport Fishing, prepared by American
Fishing Tackle Manufacturers.

Libby, Lawrence W., John P. Hoehn, James Caudill, and David Walker. Water and the Michigan Economy:
Estimating the Economic Value of Michigan’s Fresh Water, prepared by Institute of Water Research for
Michigan State University.

Library of Congress. 1979. The Status of Environmental Economics. An Update, Environmental Policy Division,
Library of Congress.

Lichtenberg, E., and D. Zilberman. 1986. The Econometrics of Damage Control: Why Specification Matters,
American Journal of Agricultural Economics, Vol. 68, No. 2, pp. 261-273.

Lichtenberg, Erik, David Zilberman, and Kenneth T. Bogen. 1989. Regulating Environmental Health Risks under

Uncertainty: Groundwater Contamination in California, Journal of Environmental Economics and
Management, Vol. 17, pp. 22-34.

Lieu, T. S. 1986. Impacts of Air Pollution Control Costs: An Input Output Approach, Annals of Regional Science,
pp. 55-65.

Light, J. Richard, and David B. Pillemer. 1984. Summing Up: The Science of Reviewing Research, Harvard
University Press, Cambridge, MA.

Lindell, M. K., and T. C. Earle. 1983. How Close is Close Enough: Public Perceptions of the Risks of Industrial
Fecilities, Risk Analysis.

Linder, Stephen, and Mark McBride. 1984. Enforcement Costs and Regulatory Reform: The Agency and Firm
Response, Journal of Environmental Economics and Management.

Lindsay, C. M. 1969. Option Demand and Consumer Surplus, Quarterly Journal of Economics, Val. 83, pp. 344-
346.

Lipfert, F. W. 1979. On the Evaluation of Air Control Benefits National Commission on Air Quality.

Lipfert, F. W. 1977. The Association of Air Pollution with Human Mortality: Multiple Regression Results for 136
Cities, 1969.

Lipfert, F. W. 1984. Air Pollution and Mortality: Specification Searches using SM SA-based data, Journal of
Environmental Economics and Management, Vol. 11, pp. 208-243.

Lipfert, F. W. 1980. Sulfur Oxides, Particulates, and Human Morality: Synopsis of Statistical Correlations, Journal
of the Air Pollution Control Association, Val. 30, pp. 366-371.

Lipton, Douglas W., and Ivar E. Strand. 1989. The Effect of Common Property on the Fishing Industry, Journa of
Environmental Economics and Management.

A-41



Loomis, John B., and Joseph Cooper. 1990. Comparison of Environmental Quality-Induced Demand Shifts Using
Time Series and Cross-Section Data, Western Journal of Agricultural Economics, Vol. 15, No. 1, pp. 83-90.

Loomis, John B., and Joseph Cooper. 1988. The Net Economic Value of Antelope Hunting in Montana, prepared by
Montana Department of Fish, Wildlife & Parks for Montana Department of Fish, Wildlife and Parks.

Loomis, John B., and Joseph Cooper. 1990. Economic Benefits of Instream Flow to Fisheries: A Case Study of
Cadlifornias Feather River, Rivers, Vol. 1, No. 1, pp. 23-30.

Loomis, John B., Michagl Credl, and Joseph Cooper. 1989. Economic Benefits of Deer in California: Hunting and
Viewing Values, prepared by Division of Environmental Studies for University of Cdiforniaat Davis.

Loomis, John B., and Richard G. Walsh. 1986. Assessing Wildlife and Environmental Values in Cost-Benefit
Analysis. State of the Art, Journa of Environmental Management. Vol. 22, No. 2, pp. 125- 131.

Loomis, John, and Cindy Sorg. 1982. Critical Summary of Empirical Estimates of Values of Wildlife, Wilderness
and General Recreation Related to National Forests, prepared by Department of Economics for Colorado

State University.

Loomis, John, Cindy Sorg, and Dennis Donnelly. 1986. Evaluating Regional Demand Modelsfor Estimating
Recreation Use and Economic Benefits: A Case Study, Water Resources Research, Vol. 22, pp. 431-438.

Loomis, John, Cindy Sorg, and Dennis Donnelly. 1986. Economic Losses to Recreational Fisheries due to Small-
head Hydro-Power Development: A Case Study of the Henry' s Fork in Idaho, Journal of Environmental
Management, Vol. 22, pp. 85-94.

Luken, Ralph A. 1987. Setting National Standards for Inorganic Arsenic Emissions from Primary Copper Smelters,
US Environmental Protection Agency.

Luken, Ralph A. 1985. Benefit-Cost Analysis at EPA, Environmental Forum.

Luken, Ralph. 1988. Municipalities, Small Business, and Agriculture: The Challenge of Meeting Environmental
Responsihilities, prepared by Environmental Protection Agency for US Environmental Protection Agency
(EARB), Sector Studies.

Lynne, Gary D., Patricia Conray, and Frederick J. Prochaska. 1981. Economic Valuation of Marsh Areas for Marine
Production Processes, Journal of Environmental Economics and Management, Vol. 8, No. 2, pp. 175-186.

Madariaga, Bruce, and Kenneth McConnell. 1987. Exploring Existence Value, Water Resources Research Vol. 23,
No. 5, pp. 936-942.

Maddock, Thomas I11. 1976. Cost Functions for Additional Groundwater Development, Water Resources Bulletin,
Vol. 12, No. 3, pp. 539-545.

Magat, Wedey A., and W. Kip Viscusi. 1987. Economic Efficiency of Enforcement and Enforcement - Related
Monitoring: Project Period 2 Report, prepared by Duke University for US Environmental Protection Agency

(EARB).

Magat, Wedey A., and W. Kip Viscus. 1990. Effectiveness of the EPA’s Regulatory Enforcement: The Case of
Industrial Effluent Standards, prepared by Duke University and Northwestern University for US
Environmental Protection Agency (EARB), Law and Economics, Vol. 33, No. 2, pp. 331-360.

Magat, Wedley A., W. Kip Viscusi, and Joel Huber. 1988. Paired Comparisonand Contingent Valuation Approaches

to Morhidity Risk Valuation, Journal of Environmental Economics and Management, Vol. 15, No. 4, pp. 395
411.

A-43



Mathar. C. V., R. D. Rowe, L. G. Chestnut, and L. Deck, 1989. Controlling Wintertime Visibility impacts at the
Grand Canyon National Park: Preliminary Benefit Cost Analysis. In Visibility and Fine Particles, Air and
Waste Management Association and EPA, pp. 628-638.

Mathtec Inc. 1987. Economic Impact Analysis of Alternative Lead National Ambient Air Quality Standards.
prepared by Mathtec, Inc. for US Environmental Protection Agency.

Mauskopf, Josephina A., Donad Anderson, and Pamela Jacobs. 1987. Improving RIAS. Suggestions for the
Analysis of Hazardous Waste Regulations, prepared by Research Triangle Institute, Inc. for US
Environmenta Protection Agency (EARB).

Mauskopf, Josephine A., Anne Forrest, and William Desvousges. 1990. Hazardous Substances in our Environment:
A Citizen's Guide to Understanding Health Risks, prepared by EPA Office of Policy, Planning and Evaluation
for US Environmental Protection Agency, Research Triangle Institute, Research Triangle Park, NC.

Maxey, Margaret. 1982. A Bioethical Perspective on Risk Assessment Models for Managing Toxic Wastes,
Radioactive or Non-Radioactive.

McCabe, Patrick. A Brief Overview of Natural Resource Valuation Issues and Methodologies, prepared by EPA
Science Policy Branch for US Environmental Protection Agency.

McCafferty, D., and F. L. Hall. 1982. The Use of Multinomia Logit Analysisto Model the Choice of Timeto
Travel, Economic Geography.

McCarthy, Patrick S., Richard Tay, and Jerald J. Fletcher. Estimating the Value of Water Quality Improvements
from a Fully Discrete Model of Recreational Fishing, prepared by Inst. for Research in the Behavioral, Econ.
and Man. Sci. for Purdue University.

McClelland, Gary H., Wm. Schulze, and D. Coursey. 1987. Improving Accuracy and Reducing Costs of
Environmental Benefit Assessments, prepared by EPA Office of Policy Analysis for US Environmental
Protection Agency.

McClesky, G. W. 1972. Problems and Benefits in Groundwater Management, Groundwater, Vol. 10, No. 2, pp. 2-5.

McCollum, Danidl W., Richard C. Bishop, and Michael P. Welsh. 1988. A Probabilistic Travel Cost Method,
prepared by Department of Agricultural Economics for University of Wisconsin.

McConnell, K. 1984. Measuring the Cost of Time in Recreation Demand Analysis. A Reply, American Journal of
Agricultural Economics.

McConnell, K. E. 1980. Valuing Congested Recreation Sites, Journa of Environmental Economics and
Management. VVol. 7, pp. 185-195.

McConnell, K. E. 1979. Values of Marine Recreational Fishery: Measurement and Impact of Measurement,
American Journal of Agricultural Economics, Vol. 61, No. 5, pp. 921-925.

McConnell, K. E. 1975. Some Problems in Estimating the Demand for Outdoor Recreation, American Journal of
Agricultural Economics, Vol. 57, No. 2, pp. 330-334.

McConnell, K. E. 1990. Double Counting in Hedonic and Travel Coat Models, Land Economics, Vol. 66. No. 2. pp.
121-127.

McConnell, K. E. 1991. Consumer Surplus from Discrete Choice Models, University of Maryland.

McConnell, K. E. 1985. The Economics of Outdoor Recreation, Elsevier Science Publishers New York, NY.

A-45



Mendelsohn, Robert, and Gardner Brown, Jr. 1983. Revealed Preference Approaches to Vauing Outdoor
Recresation, Natural Resources Journal, Val. 23, No. 3, pp. 607-618.

Mendelsohn, Robert, and William Strang. 1984. Cost-Benefit Analysis Under Uncertainty Comment, American
Economic Review.

Mendelsohn, Robert, Daniel Hellerstein, Michael Huguenin, and Robert Unsworth etal. 1992. Measuring Hazardous
Waste Damages with Panel Models, Journal of Environmental Economics and Management, Vol. 22, No. 3,
pp. 259-271.

Menefee, Mark. 1982. Recovery for Natural Resource Damages Under Superfund: The Role of the Rebuttable
Presumption, Environmental Law Review, Vol. 12, pp. 15057-15064.

Menz, F., and D. Wilton. 1984. Alternative Ways to Measure Recreation Values by the Travel Cost Method,
American Journal of Agricultural Economics.

Menz, F. C., and J. K. Mullen. 1981. Expected Encounters and the Demand for Outdoor Recreation, Land
Economics, Vol. 57, pp. 33-40.

Mercer, D. Evan, and Randall A. Kramer. 1992. An International Nature Tourism Travel Cost Model: Estimating the
Recreational Use Vaue of a Proposed National Park in Madagascar.

Merrifield, John D. 1988. The Impact of Selected Abatement Strategies on Transnational Pollution, the Terms of
Trade, and Factor Rewards: A General Equilibrium Approach, Journa of Environmental Economics and
Management, Vol. 15, No. 3, pp. 259-284.

Meyer, P., E. Chedak, G. Andrews, and J. Garcia, et a. 1986. Calculation of Environmental Costs and Benefits
Associated with Hydropower Development in the Pacific Northwest, Bonneville Power Administration,
Oregon.

Meyer, Philip A. 1979. Publicly Vested Vauesfor Fish and Wildlife: Criteriain Economic Welfare and Interface
with the Law, Land Economics. Val. 55, No. 2, pp. 223-235.

Meyer, Philip A. 1982. Publicly Vested Values for Fish and Wildlife: Reply, Land Economics, Vol. 58, No. 4, pp.
563-656.

Meyer, Philip A. 1982. Net Economic Values for Salmon and Steelhead from the Columbia River System, prepared
by Meyer Resources, Inc. for National Marine Fisheries Service, Portland, Oregon.

Michaels, Greg. 1988. International Comparision of Air Pollution Control, prepared by EPA Economic Analysis and
Research Branch for US Environmental Protection Agency.

Michaels, Greg. 1987. Welfare Measures and their Implications for the Clean-up of Superfund Sites, prepared by
EPA Economic Analysis and Research Branch for US Environmental Protection Agency.

Michaels, Greg. 1988. Prospects and Pitfalls. An Evaluaion of Hedonic Housing Analysis Applied to Superfund
Sites, prepared by EPA Economic Anaysis and Research Branch for US Environmental protection Agency.

Michaels, Gregory, and V. Kerry Smith. 1990. Market Segmentation and Valuing Amenities with Hedonic Models:
The Case of Hazardous Waste Sites, Journal of Urban Economics, Vol. 28, pp. 223-242.

Mieszkowski, P., and A. M. Saper. 1900. An Estimate of the Effects of Airport Noise on Property Values, Journal of
Urban Economics Val. 5, pp. 425-440.

Miles, Edward. 1986. Natural Resource Economics and Policy Applications: Essaysin honor of James A.
Crutchfield, University of Washington Press, Seattle and London.

A-47



Mitchell, Robert Cameron and Richard T. Carson. 1982. Comment on Option Vaue: Empirical Evidence from a
case study of Recreation and Water Quality, Resources for the Future, Washington, D.C.

Mitchell, Robert Cameron, and Richard T. Carson. 1986. Valuing Drinking Water Risk Reductions Using the
Contingent Vauation Method: A Methodologica Study of Risksfrom THM and Giardia, prepared by EPA
Office of Policy Analysisfor US Environmental Protection Agency, Resources for the Future, Washington,
DC.

Mitchell, Robert Cameron, and Richard T. Carson. 1981. An Experiment in Determining Willingnessto Pay for
National Water Quality Improvements, prepared by Resources for the Future for US Environmental
Protection Agency.

Mjelde, J W., R. M. Adams, B. L. Dixon, and P. Garcia. 1984. Using Farmer's Actions to Measure Crop Loss Due
to Air Pallution, Journa of the Air Pollution Control Association.

Moench, A. F., and A. P. Visocky. 1971. A Preliminary 'Least Cost' Study of Future Groundwater Development
Costs in Northeastern lllinais.

Moench, A. F., R. J. Schicht, and A. P. Visocky. 1972. A Systems Study of Future Groundwater Development Costs
in the Chicago Region, Water Resources Bulletin, Vol. 8, No. 2, pp. 328.

Molburg, J. C., and E. S. Rubin. 1983. Air Pollution Control Costs for Coa-To-Electricity Systems, Journa of the
Air Pollution Control Association.

Moll, Amy. 1985. Regulatory Impact Analysis of the Final Rule for Non-Substation PCB transformers, prepared by
Putnam, Hayes, and Bartlett, Inc. for US Environmental Protection Agency.

Moncur, J. E. 1975. Estimating the Value of Alternative Outdoor Recreation Facilities Within a Small Area, Journal
of Leisure Research, Vol. 7, pp. 303-311.

Morey, Edward R. 1981. Demand For Site Specific Recreational Activities: A Characteristic Approach, Journal of
Environmental Economics and Management Vol. 8, pp. 345-371.

Morey, Edward R. 1985. Characteristics, Consumer Surplus, and New Activities: A Proposed Ski Area, Journal of
Public Economics, Val. 26, No. 2, pp. 221-236.

Morey, Edward R. 1984. Confuser Surplus, American Economic Review.

Morey, Edward R. 1991. What Are “Per-trip” Consumer’s Surplus Measures? And What, If Anything, Do They Tell
Us About Consumer’s Surplus?, University of Colorado.

Morey, Edward R. 1985. The Logit Model and Exact Expected Consumer's Surplus Meaures: Valuing Marine
Recreational Fishing, Association of Environmental and Resource Economists.

Morey, Edward R., Robert D. Rowe, and Michael Watson. 1991. An Extended Discrete-Choice Model of Atlantic
Salmon Fishing: With Theoretical and Empirical Comparisons to Standard Travel-Cost Models, prepared by
RCG/Hagler, Bailly, Inc. for University of Colorado and Bangor Hydro-Electric Company.

Morey, Edward R., W. Douglass Shaw, and Robert D. Rowe. 1988. Repeated Discrete Choice, Expected Consumer’s
Surplus and Option Price; Valuing Site-Specific Activities, University of Colorado.

Morey, Edward R. W. Douglass Shaw, and Robert D. Rowe. 1991. A Discrete-Choice Model of Recreational
Participation, Site Choice, and Activity Vauation When Complete Trip Data Are Not Available, prepared by
RCG/Haglar, Bailly, Inc. for University of Colorado and Vassar, Academic Press, Inc.. New York NY,
Journal of Environmental Economics and Managements Vol. 20. pp. 181-201.

A-49



Navrud, State 1989 Estimating Social Benefits of Environmental Improvements from Reduced Acid Depositions
A Contingent Vduation Survey, In Vauation Methods and Policy Making in Environmental Economics, ed.
Folmer, H. and van lerland, E. Elvesier, Amsterdam: Holland.

Neil, Jon R. 1988. Another Theorem on Using Market Demands to Determine Willingness-to-Pay for Nontraded
Goods, Journal of Environmental Economics and Management Vol. 15, No. 2, pp. 224-232.

Nelson, J. P. 1982. Measuring Benefits of Environmental |mprovements: Aircraft Noise and Hedonic Prices. In
Advancesin Microeconomics, ed. Smith, V. K., JAl Press, Inc., Greenwich, CT, pp. 71-75.

Nelson, J. P. 1977. Accessibility and the Value of Time in Commuting, Southern Economic Journal. Vol. 43, pp
1321-1329.

Nelson, J. P. 1979. Residential Choice, Hedonic Prices, and the Demand for Urban Air Quality, Journa of Urban
Economics, Vol. 5, pp. 357-369.

Nelson, R. W., and E. C. Wdller. 1984. A Better Rationale for Wetland Management, Environmental Management.

Nelson, J. P. 1981. Three Mileldand and Residential Property Vaues: Empirical Analysis and Policy Implications,
Land Economics, Vol. 57. No. 3. pp. 363-372.

Newey, Whitney K., and Kenneth D. West. 1987. A Simple, Positive Semi-definite, Heteroscedasticity and
Autocorrelation Consistent Covariance Matrix, Econometrica, Vol. 55, pp. 703-08.

Nichals, A. L. 1982. The Importance of Exposure in Evaluating and Designing Environmental Regulation: A Case
Study, American Economic Review.

Nichals, L. M., M. Bowes, and J. F. Dwyer. 1978. Reflective Travel Time in Travel-Cost-Based Estimates of
Recreation Use and Value, University of Illinois, Champaign-Urbana, IL.

Nielsen, Elizabeth G., and Linda K. Lee. 1986. The Magnitude and Costs of Groundwater Contamination from
Agricultural Chemicals: A National Perspective. prepared by USFS National Resource Economics Division
for US Forest Service.

Noll, R. G. 1982. Implementing Marketable Emissions Permits, American Economic Review.

Norton, V., T. Smith, and I. Strand. 1983. Stripers. The Economic Value of the Atlantic Coast Commercia and
Recreational Striped Bass Fisheries, prepared by Sea Grant Program for University of Maryland, College
Park, MD.

Nowell, Clifford, Marc A. Evans, and Lyman McDonald. 1988. Length-biased Sampling in Contingent Va uation
Studies, Land Economics, Vol. 64, No. 4, pp. 367-371.

O'Hagan, Ciaran. 1984. Pigouvian Taxes, Polluter Subsidies, Regulation, and the Size of a Polluting Industry: A
Note, Canadian Journal of Economics.

O'Neil, William, Martin David, C. Moore, and E. Joeres. 1983. Transferable Discharge Permits and Economic
Efficiency: The Fox River, Journa of Environmental Economics and Management.

Oates, Wallace. 1984. Market for Pollution Control, Challenge.

Oates, Wallace E., and Albert M. McGartland. 1985. Marketable Pollution Permits and Acid Rain Externdities; A
Commas and Some Further Evidence, Canadian Journal of Economic Val. 18, No. 3, pp. 668-675.

Ochs, J., and R. Thorn. 1984. Measuring the Site-Specific Recreation Benefits Resulting from Improved Water
Quality: An Upper-Bound Approach, Water Resources Bulletin.

A-51



Parsons, George, and Mary Jo Kealy, 1988. Measuring the Benefits of Water Quality Improvements: A Preliminary
Report Using Wisconsin Survey Data. US Environmental Protection Agency.

Parsons, George R. 1991. The Participation Decision in a Random Utility Model of Recreation.

Parson, George, and Mary Jo Kealy. 1992. Randomly Drawn Opportunity Setsin a Random Utility Model of Lake
Recreation, Land Economics, Val. 68, No. 1. pp. 422-434.

Pashigan, Peter B. 1984. The Effect of Environmental Regulation on Optimal Plant Size and Factor Shares, Val. 27.
No. 1, pp. 1-28.

Pashigian, B. Peter. 1983. How Large and Small Plants Fare Under Environmental Regulation, Regulation.

Pasurka, Carl Jr. 1984. The Short-Run Impact of Environmental Protection Costs on U.S. Product Prices, Journal of
Environmental Economicsand Management.

Payne, B. A., S. J. Olshansky, and T. E. Segel. 1987. The Effects on Property VValues of Proximity to a Site
Contaminated with Radioactive Waste, Natural Resources Journal, Vol. 27, pp. 579-590.

Pearce, D. W. 1900. The Valuation of Pollution Damage: Noise Nuisance. In Readingsin Environmental
Economics, ed. Butler. J., Allen and Unwin. London.

Pearce, David. 1983. Ethics, Irreversibility, Future Penetration and the Social Rate of Discount, International Journal
of Environmental Studies.

Pearce, David, and Anil Markandya, 1987. The Benefits of Environmental Policy: An Appraisal of the Economic
Vaue of Environmental Improvement and the Economic Cost of Environmental Damage, prepared by
OECD.

Pearce, David, and R. K. Turner. 1990. Economics of Natural Resources and the Environment Harvester
Wheatsheaf, Hemel Hempstead.

Pendse, D., and J. B. Wycoff. 1974. Scope for the Valuation of Environmental Goods, Land Economics, Val. 50.
No. 1, pp. 89-92.

Perl, L. J,, and F. C. Dunbar. 1982. Cost Effectiveness and Cost-Benefit Analysis of Air Quality Regulations.
American Economic Review.

Peskin, Henry. 1990. Review of the Economic Assumptions in the report "Policy Options for Stabilizing Global
Climate" prepared by Edgevale Associates.

Peskin, Henry M. 1989. Accounting for Natural Resource Depletion and Degradation in Developing Countries.
prepared by Environment Department for World Bank.

Peterson, D. G., R D. Rowe, W. D. Schulze and G. W. Russell, et a. 1987. Vauation of Visua Forest Damages
from Ozone, prepared by EPA Office of Policy, Planning and Evaluation for US Environmental Protection

Agency.

Peterson, Donald C., Robert D. Rowe, and W. Schulze. 1987. Improving Accuracy and Reducing Costs of
Environmental Benefit Assessments: Vauation of Visual Forest Damages from Ozone. prepared by
University of Colorado for US Environmental Protection Agency (EARB).

Peterson, George L., and Cindy R Sorg. 1987. Toward the Measurement of Total Economic Value, prepared by
Rocky Mountain Forest and Range Land Experiment Station for US Forest Service.

Peterson, George L., and J. Ross Arnold. 1987. The Economic Benefits of Mountain Running the Pike's Peak
Marathon, Journal of Leisure Research, Vol. 19, No. 2, pp. 84-100.

A-53



Poppita, J. and T. Diezt. 1983. Social Evaluation of the U.S. Resource Conservation and Recovery Act
Environmental Management.

Portney, P. R., Economics and the Clean Air Act, Journa of Economic Perspectives.

Portney, P. R., and J Mullahy. 1983. Ambient Ozone and Human Health: An Epidemological Anaysis - Draft,
prepared by EPA Office of Air Quality Planning and Standards for US Environmental Protection Agency.

Portney, Paul R. 1981. Housing Prices, Hedlth Effects. and Valuing Reductionsin Risk of Death, Journa of
Environmental Economics and Management, Vol. 8. No. 1, pp. 72-78.

Portney, Paul R.. and John Mullahy. 1985. Ambient Ozone and Human Health: An Epidemiological Analysis-
Voal.l, I, 111, and Executive Summary, prepared by Resources for the Future for Thomas Walton.

Preston, Valerie, S. Martin Taylor, and David Hodge. 1983. Adjustment to Natural and Technological Hazards: A
Study of an Urban Residential Community, Environment and Behavior.

Prince, Raymond. 1988. Estimating Recreation Benefits Under Congestion, Uncertainty, and Disequilibrium, James
Madison University, Department of Economics.

Putnam, Hayes. 1984. Analysis of Cost per Hedth Risk avoided in Selected EPA standards and regulations,
prepared by Putnam, Hayes, and Bartlett, Inc.

Queenan, Charles J., and Michagl M. Schnitzer. 1982. Regulatory Impact Analysis of the Proposed Rule for PCB-
containing Electrical Equipment, US Environmental Protection Agency.

Quiggan, John. 1988. Murray River Salinity - An lllustrative Model, American Journal of Agricultural Economics.
Voal. 70, No. 3, pp. 635-645.

Quinn, R. J., and M. C. Weinstein. 1983. Psychological Considerationsin Valuing Health Risk Reductions, Natura
Resources Journal.

RCG/Hagler, Bialy. 1991. Vautaion of Other Externdlities. Air Toxics, Water Consumption, Waste Water, and
Land Use, New England Power Service Company.

RTI. 1992. The Benefitsto Diversionary Users of Improved Water Quality: Phase | Assessment prepared by RTI
for US Environmenta Protection Agency (OPPE).

RTI, Inc. 1984. Contingent Vauation Survey to Estimate Benefits of Hazardous Wastes Management Regulations:
Field Interviewer Manual, prepared by Research Triangle Ingtitute, Inc.

Raab, R. L., and D. N. Steinnes. 1980. An Econometric Model of Success and the Demand for Recreationa Angling,
Minnesota Sea Grant

Rae, D. 1982. The Vaue to Visitors of Improving Visihility &t Mesa Verde and Great Smoky Mountain Natural
Parks, Charles River Associates, pp. 217-234.

Rae, Douglas A., and Frederick W. Lipfert. 1987. Estimating Damage to Historic StructuresDue to Acid Deposition.

Randall, A., J. P. Hoehn, and G. S. Talley. 1982. The Structure of Contingent Markets. Some Results of a Recent
Experiment, American Economic Review.

Randall, A., and J. Stoll. 1983. Existence Vauein aTota Vauation Framework Westview Press, Boulder, CO.

Randall, A, B. C. Ives, and C. Eastman. 1974. Bidding Games for Evaluation of Environmental Improvement
Journa of Environmental Economics and Management, Vol. 1, No. 2, pp. 132-149.

A-55



Rhoads, R. G. 1983. Regulatory Application of Air Quality Simulation Modés. Journa of the Air Pollution Control
Association.

Ribaudo, Marc O. 1989. Offsite Water Quality Benfits from the Conservation Reserve Program- (Draft). prepared by
USFS Economic Research Service, Soil & Water for US Forest Service,

Ribaudo, Marc, and Donald Epp. 1984. The Importance of Sample Discrimination in Using the Travel Cost Method
to Estimate the Benefits of Improved Water Quality, Land Economics.

Richards, Martin T., D. Brent Wood, and David A. Coyler. 1985. Sport Fishing at Lees Ferry, Arizona: User
Differences and Economic Values, prepared by N. Ariz Univ Organized Research Committee, Sch of Forestry
for University of Northern Arizona.

Richards, Martin T., and David A. King. 1982. An Economic Measure of Nonconsumptive Wildlife Values,
prepared by Experiment station, St. Paul for University of Minnesota.

Ridker, Ronald G., and John A. Henning. 1976. The Determinants of Residential Property Values With Special
Reference to Air Pollution, Review of Economics and Statistics, Vol. 49, pp. 246-257.

Riely, Patricia Lavin, and David B. Rockland. 1988. A Review of Fisheries Economic Valuation Methods, prepared
by Sport Fishing Ingtitute.

Roberts, Kenneth J,. Mark E. Thompson, and Perry W. Pawlyk. 1985. Contingent Valuation of Recreational Diving
at Petroleum Rigs, Gulf of Mexico, Vol. 114, No. 2, pp. 214-219.

Roberts, Richard, and J. W. Gebb I11. 1984. Hazardous Material Management- A Local Approach, Journa of
Environmental Health.

Robertson, B. E., R. J. Woods, and D. W. Larson. 1982. Societal Vauation of Human Life as Manifested by Use or
Non-Use of Air Heat Exchangers, ISES/ Solar Energy Society of Canada Energex 8th Conference.

Rockel, Mark L., and Mary Jo Kealy. 1991. The Vaue of Nonconsumptive Wildlife Recreation in the United States,
Land Economics, Vol. 67, No. 4, pp. 422-434.

Rockland, David B. 1983. An Economic Analysis of Delaware's Recreational/Commercial Fisheries Conflict,
University of Delaware.

Rolston 111, Holmes. 1985. Valuing Wildlands, Environmental Ethics, Val. 7, pp. 23-48.
Rose, Adam. 1983. Modeling the Macroeconomic Impact of Air Pollution Abatement, Journal of Regional Science.

Rosen, S. 1974. Hedonic Prices and Implicit Markets: Product Differentiation in Price Competition, Journa of
Political Economy, Val. 82, pp. 35-55.

Rosenthal, Donald H. 1987. The Necessity for Substitute Prices in Recreation Demand Analyses, American Journal
of Agricultural Economics, Vol. 69, No. 4, pp. 828-837.

Rosenthal, Donald H., and H. Kenneth Cordell. 1984. Pricing River Recreations: Some Issues and Concerns pp. 272-
284.

Rosenthal, Donald H., John B. Loomis, and George L. Peterson, 1984. The Travel Cost Model: Concepts and
Applications, prepared by Rocky Mountain Forum and Range Land Experiment Station for US Forest Service.

Rosenthal, Donald H., and Richard G. Walsh. 1986. Hiking Values and the Recreation Opportunity Spectrum, Forest
Science, Vol. 32, No. 2, pp. 405-415.

A-57



Sassone, P. and W. Schaffer. 1978. Cost-Benefit Analysis. A Handbook, Academic Press, Inc., New York, NY

Sawicki, D. S., and L. B. Judd. 1983. Nonpoint Source Water Pollution Abatement and the Feasibility of Voluntary
Programs. Environmental Management.

Scheraga, Joel D. 1989. Supplementa Guidelines on Discounting in the Preparation of Regulatory Impact Analyses,
prepared by EPA Office of Policy, Planning and Evaluation for US Environmental Protection Agency.

Scheraga, Joel D., and Neil A. Leary. 1992. Improving the Efficiency of Policies to Reduce CO2 Emissions, Energy
Policy, pp. 394-404.

Schmaensee, R. 1972. Option Demand and Consumer’s Surplus. Valuing Price Changes under Uncertainty,
American Economic Review, pp. 813-829.

Schmalensee, R. 1990. Option Vaue and Consumer Surplus. A Reply, American Economic Review, Vol. 65, pp.
737-739.

Schmalenseg, R., R. Ramanathan, W. Ramm. and D. Smallwood. 1975. Measuring the Externa Effects of Solid
Waste Management, US EPA.

Schroth, Peter. 1982. The Impact of Envrionmentalism on Land-Use Control, American Journal of Comparative
Law.

Schulze, W. D., D. S. Brookshire, E. G. Walter. and K. Kelley. 1981. The Benefits of Preserving Visihility in the
National Parklands of the Southwest: VVolume 8 of Methods Development for Environmental Control Benefits
Assessment, US Environmental Protection Agency, University of Wyoming, Resource & Environ Economics
Lab.

Schulze, William D., David Brookshire, and Mary Thayer. National Parks and Beauty: A Test of Existence Values,
US Environmental Protection Agency.

Schulze, William D., G. McCleland, P. Locke, and S. Elliott, et a. 1990. An Evauation of Strategies for Promoting
FEfLe&tB/)e Radon Mitigation, prepared by University of Colorado for US Environmental Protection Agency

Schulze, William D., Ralph C. D'Arge, and David S. Brookshire. 1981. Valuing Environmental Commodities: Some
Recent Experiments, Land Economics; Vol. 57. No. 2, pp. 151-172.

Schulze William, David Brookshire, Eric G. Walther, and Karen Kelly MacFarland, et a. 1983. Economic Benefits
of Preserving Visibility in the National Parklands of the Southwest, Natural ResourcesJournal, Vol. 23, No.
1, pp. 149-173.

Schulze, William G. McCléland, D. Brookshire and D. Coursey. 1985. Improving Accuracy and Reducing Costs
of Environmental Benefit Assessments: Vol. V Experimental Approaches for Measuring the Value of
Environmental Goods, prepared by University of Colorado for US Environmental Protection Agency
(EARB).

Schulze, William G. McClelland, D. Coursey, and B. Hurd. 1987. Improving Accuracy and Reducing Costs of
Environmental Benefit Assessments - Risk Communication for Superfund Sites - An Andysis of Problems
and Objectives, prepared by University of Colorado for US Environmental Protection Agency (EARB).

Schulze, William, Gary McClelland, Brian Hurd, and Joy Smith. 1985. Improving Accuracy and Reducing Costs of
Environmenta Benefit Assessments, Volume IV Estimating the Benefits for Toxic Waste Management: An
Application of the Property Value Method. Draft, prepared by University of Colorado for US Environmental
Protection Agency (OPA), University of Colorado, Center for Economic Analysis, Boulder, CO.

A-59



Shechter, Mordechai. 1985. Economic Aspects in the Investigation of Groundwater Contamination Episodes,
Groundwater, Vol. 23 pp. 190

Shechter, Mordechai. 1985. An Anatomy of a Groundwater Contamination Episode, University of Haifa, Journal of
Environmental Economics and Management, Vol. 12. pp. 72-88.

Shelby, Bo. 1980. Crowding Models for Backcountry Recreation, Land Economics, Vol. 56. pp. 43-55.

Shopley, J. B., and R. F. Fuggle. 1984. A Comprehensive Review of Current Environmental I mpact Assessment
Methods and Techniques, Journal of Environmental Management.

Shortle, James S., and Keith D. Willett. 1986. The Incidence of Water Pollution Control Costs. Partial vs General
Equilibrium Computations, Growth and Change, Val. 17. No. 2. pp. 32-43.

Shulstad, R. N.. and H.H Stovener. 1978. The Effects of Mercury Contamination in Pheasants on the Va ue of
Pheasant Hunting in Oregon, Land Economics, Vol. 54, pp. 39-48.

Shupe, Steven J., and Nancy Zeilig. 1988. Face to Face -- Water Marketing: An Overview, prepared by Shupe &
Associates, Santa Fe, NM for American Water Works Association. Journal of American Water Works
Association, Vol. 80, NO. 3, pp. 18-26.

Sim, Steven R. 1991. How Environmental Costs Impact DSM (Demand Side Management), Public Utilities
Fortnightly, Vol. 128, pp. 24-27.

Sinden, J. A., and G. K. Windsor. 1981. Estimating the Value of Wildlife for Preservation: A Comparison of
Approaches, Journal of Environmental Management Vol. 12.

Sinden, J. A. 1991. Vauation of Unpriced Benefits and Costs of River Management, prepared by Office of Water
Resources, Victorian Dept. of Conservation for Melbourne, Australia.

Singh, Jasbinder, Raffagl Stein, and Brett Snyder. 1988. Municipa Sector Study: Impacts of Environmental
Regulations on Municipalities, US Environmental Protection Agency.

Sloggett, Gordon. 1981. Prospects for Groundwater Irrigation: Declining Levels and Rising Energy Costs, US Forest
Service, pp. 43.

Sloggett, Gordon, and H. P. Mapp, Jr. 1984. An Analysis of Rising Irrigation Costs in the Great Plains, Water
Resources Bulletin, Vol. 20, No. 2, pp. 229-233.

Small, Kenneth A. 1975. Air Pollution and Property Values: Further Comment, Review of Economics and Statictics,
Vol. 57. No. 1, pp. 105-107.

Smit, R. J,, and W. A. Chapin. 1983. Cost of Clean Water- Impact on Small Communities, Journal of Water
Pollution Control Federation.

Smith, A. E., and K. L. Brubaker. 1983. Costs and Air Quality Impacts of Alternative National Ambient Air Quality
standards for Particulate Matter.

Smith, V. Kerry. Option Value: A Review and Assessment Southern Economic Journdl.

Smith, V. Kerry. 1981. Congestion, Travel Cost Recreational Demand Models, and Benefit Evaluation, Journal of
Environmental Economics and Management Val. 8, No. 1, pp. 92-96.

Smith, V. Kerry. 1988. Resource Evaluation at the Crossroads Resources for the Future, pp. 2-6.

Smith, V. Kerry. 1982. Introduction to Advances in Applied Microeconomics and Some Perspectives. In Advances
in Microeconomics ed. Smith, V. K., JAl Press, Inc., Greenwich, CT, pp. 1-11.

A-61



Smith, V. Kerry, William H. Desvousges, and A. Myrick Freeman. 1985. VaIuir(ljg Changes in Hazardous Waste
Risks: A Contingent Valuation Analysis- Vol. I, 1, 111, prepared by Vanderbilt University: Research

Triangle Institute for US Environmenta Protection Agency (EARB).

Smith, V. Kerry, William H. Desvousges, and Ann Fisher. 1986. A Comparison of Direct and Indirect Methods for
Estimating Environmental Effects, American Journal of Agricultural Economics, Vol. 68. No. 2, pp. 25-37.

Smith, V. Kerry, William H. Desvousges, and Matthew McGivney. 1983. Estimating Water Quality Benefits: An
Econometric Analysts, Southern Economic Journal. Vol. 50. No. 2. pp. 422-437.

Smith, V. Kerry, William H. Desvousges, and Matthew McGivney. 1983. The Opportunity Cost of Travel Time in
Recreation Demand Models, Land Economics, Vol. 59. No. 3, pp. 259-278.

Smith, V. Kerry, and Y osaki Kaoru. 1988. Signals or Noise? Explaining the Variation in Environmental Benefit
Estimates, prepared by Department of Economics for North Carolina State University.

Smith, V. Kerry, and T. Deyak. 1975. Measuring the Impact of Air Pollution on Property Vaues, Journal of
Regiona Science. Vol. 15, No. 3, pp. 277-288.

Smith, V. Kerry. 1989. Taking Stock of Progress with Travel Cost Recreation Demand Models: Theory
Implementation, Marine Resource Economics, Vol. 6. pp. 279-310.

Smith, V. Kerry, Raymond B. Palmquist, and Paul Jakus. 1990. Combining Farrel Frontier and Hedonic Travel Cost
Models for Valuing Estuarine Quality.

Smith, Anne E., Anders R Gjerde, Lynn I. DeLain, and Ray R. Zhang. 1992. CO2 Trading Issues, prepared by
Decision Focus, Inc. for US EPA - Global Climate Change Division.

Smith, V. Kerry. 1992. Environmental Costing for Agriculture: Will it be Standard Fare in the Farm Bill for 2000?,
prepared by Resources for the Future.

Sorenson, Jay. 1984. The Assurance of Reasonable Toxic Risk?, Natural Resources Journal.

Sorg, Cindy F. 1982. Valuing Increments and Decrements of Wildlife Resources: Further Evidence, University of
Wyoming, Department of Economics.

Sorg, Cindy F., and John Loomis. 1984. Empirical Estimates of Amenity Forest Vaues. A Comparative Review,
prepared by Rocky Mountain Forest and Range Land Experiment Station for US Forest Service, Fort Collins.
CO.

Sorg, Cindy F., and John Loomis. 1986. Economic Value of Idaho Sports Fisheries with an Update on Valuation
Techniques, North American Journd of Fisheries Management, Vol. 6, pp. 494-503.

Sorg, Cindy F., John Loomis, Dennis Donnelly, and George L. Peterson, et al. 1985. Net Economic Value of Cold
and Warm Water Fishing in Idaho, prepared by Rocky Mountain Forest and Range Land Experiment Station
for US Forest Service, Fort Callins, CO.

Sorg, Cindy F.. and Louis J. Nelson 1986. Net Economic Value of Elk Hunting in Idaho, prepared by Rocky
Mountain Forest and Range Land Experiment Station for US Forest Service.

St Clair, Ann, M. McCloskcy, and J. Sherman. 1982. Development of a Framework for Evaluating Cost-
Effectiveness of Remefial Actions at Uncontrolled Hazardous Waste Sites.

Stankey, George H. 1972 A Strategy for the Definition and management of Wilderness Quality. In Natural
Environments, ed. Krutilla, J., Johns Hopkins University Press, Baltimore, MD.

A-63



Systems App. Inc. 1988. Economic Impacts of Acidic Deposition of Exterior Residental Surfaces. Comments on
Existing Studies and suggested Refinements, prepared by Systems Applications, Inc.

Tabler, S. K. 1984. EPA's Program for Establishing National Emission Standards for Hazardous Air Pollutants,
Journal of the Air Pollution Control Association.

Talhelm, Daniel R. 1978. A General Theory of Supply and Demand for Outdoor Recreation in Recreation Systems,
Michigan State University.

Tahelm, Daniel R. 1976. The Demand and Supply of Fishing and Boating on Inland Lakesin Michigan: Summary
Report, prepared by Michigan Department of Natural Resources.

Tahelm, Daniel R. 1987. Product Travel Cost Approach: Estimating Acid Rain Damage to Sport Fishing in Ontario,
Vol. 116, pp. 420-431.

Tanacredi, J. T. 1983. Coastal Zone Management Practices at an Urban National Park, Environmental
Management.

Terkla, David. 1984. The Efficiency Value of Effluent Tax Tegulations, Journal of Environmental Economics and
Management, Vol. 11, No. 2. pp. 107-123.

Thaler, H. T. 1984. Nonparametric Estimation of the Hazard Ratio, Journal of American Statistical Association.

Thayer, M. 1981. Contingent Valuation Techniques for Assessing Environmental Impacts: Further Evidence,
Journal of Environmental Economics and Management, Vol. 8, pp. 27-44.

Thayer, M., and W. Schulze, 1977. Vauing Environmental Quality: A Contingent Substitution and Expenditure
Approach, University of Southern California.

Thibodeau, F. R., and Bart Ostro. 1981. An Economic Analysis of Wetland Protection, Journal of Environmental
Management, Vol. 12, No. 1.

Thomas, John F., and Geoffrey J. Syme. 1988. Estimating Residential Price Elasticity of Demand for Water: A
Contingent Valuation Approach, Water Resources Research, Vol. 24, No. 11, pp. 1847-1857.

Thomas, John F., and William E. Martin. 1987. Mining of Aquifers Near Metropolitan Areas: Towards a General
Framework for Policy Analysis.

Thomeas, V. 1983. Welfare Analysis of Pollution Control with Spatial Alternatives, Urban Studies.
Thompson, Mark A. 1987. Desdlination of Groundwater in Suffolk City of Suffolk, Virginia.

Thompson, Mark, and Herbert Stoevener. 1983. Estimating Residential Flood Control Benefits Using Implicit Price
Euations, Water Resources Bulletin.

Thomson, Cynthia J, and Daniel D. Huppert. 1987. Results of the Bay Area Sportfish Economic Study (Bases),
Nationa Oceanographic and Atmospheric Administration.

Tiernan, J. E. 1983. A Rational Evalution of Cancer Mortality Associations with Treated Drinking Water, Journal of
Environmental Hedlth.

Titus, James G. 1986. Effects of Changes in Stratospheric Ozone and Global Climate Change. Volume 1 - an
Overview, prepared by EPA and UNEP far US Environmental Protection Agency.

Tobey, James A. 1990. The Effects of Domestic Environmenta Policies on Patterns of World Trade: An Empirical
Test, Vol. 43, No. 2, pp. 191-209.

A-65



USEPA. 1989. Improved Economic Efficiency in Environmental Rulemaking - Final Report, prepared by
Environmental Law Ingtitute for US Environmental Protection Agency (EARB).

USEPA. 1990. Markets for Selected Postconsumer Waste Paper Grades - Draft, US Environmental Protection
Agency.

USEPA. 1984. Cost-Benefit Analysis can be Useful in Assessing Environmental Regulations, Despite Limitations,
US Environmental Protection Agency.

USEPA. 1988. Regulatory Impact Analysis in Support of the Proposed Revisions to the National Oil and Hazardous
Substances Pollution Contingency Control Plan, US Environmental Protection Agency.

USEPA. 1990. Comparision of the Economic Impacts of of the Acid Rain provisions of the Senate Bill (S. 1630)
and the House Bill (S.1630). prepared by EPA Office of Policy Analysis for US Environmental Protection

Agency.

USEPA. 1989. Regulatory Impact Analysis in Support of a Permanent Reporting Threshold under Sections 311 and
312 of the Emergency Planning and Community Right-to-know Act. US Environmental Protection Agency.

USEPA. 1990. Regulatory Impact Analysis of the Land Disposal Restrictions for Third Third Scheduled Wastes,
Final Form, US Environmental Protection Agency.

USEPA. 1988. Regulatory Impact Anaysis of the Land Disposal Restrictions on Fist Third Wastes - Final Report.
US Environmental Protection Agency.

USEPA. 1988. Regulatory Impact Analysis for the Proposed Rulemaking on Corrective Action For Solid Waste
Management Units - Draft, US Environmental Protection Agency.

USEPA. 1987. Regulatory Impact Analysis in Support of Final Rulemaking Under Sections 311 and 312 of the
Superfund Amendments and Reauthorization Act of 1986, US Environmental Protection Agency.

USEPA. 1988. Regulatory Impact Anaysis in Support of Final Rulemaking under Section 313 of Title Il of the
Superfund Amendments and Reauthorization Act of 1986, US Environmental Protection Agency.

USEPA. 1987. Regulatory Impact Analysis in Support of Rulemaking Under Sections 302, 303, and 304 of Title Il
of the Superfund Amendments and Reauthorization Act of 1986, US Environmental Protection Agency.

USEPA. 1988. Regulatory Impact Analysis of Controls on Asbestos and Asbestos Products, US Environmental
Protection Agency.

USEPA. 1984. Analysis of Alternative Emisson Reduction Strategies: Four/Eight/Twelve Million Ton Reductions
and Ten/Twelve State Reductions, US Environmental Protection Agency.

USEPA. 1984. Analysis of Alterative Sulfur Dioxide Ambient Standards US Environmental Protection Agency.

USEPA. 1984. Economic Evaluation of Achieving Environmental Objectives Through Sulfur Dioxide Emission
Reductions, US Environmental Protection Agency.

USEPA. 1983. Regulatory Impact Analysis of the Revisions to the national and Hazardous Substances Pollution
Contingency Plan, US Environmental Protection Agency.

USEPA. 1985. Regulatory Impact Analysis of Reportable Quantity Adjustments under Sections 102 and 103 of the

Comprehensive Environmental Rsponse, Compensation, and Liability Act (three volumes), US
Environmenta Protection Agency.

A-67



USEPA. 1987. Regulatory Impact Analysis of Proposed Revisions to Subtitle C Criteriafor Municipa Solid Waste
Landfills, prepared by Temple, Barker & Sloane: ICF. Pope-Reid: AMS for US Environmenta Protection

Agency.

USEPA. 1987. Unfinished Business. A Comparative Assessment of environmental Problems, prepared by
Environmental Protection Agency for US Environmental Protection Agency.

USEPA. 1989. Methods for Evaluating the Attainment of Cleanup Standards Volume 1: Soils and Solid Media,
prepared by EPA Office of Policy, Planning and Evaluation for US Environmental Protection Agency.

USEPA. 1989. Control of Air Pollution from New Motor Vehicles and New Mator Vehicle Engines. Evaporative
Emission Regulations for Gasoline and Methanol-fueled Light-Duty Vehicles. L-D Trucks, and H-D
Vehicles, US Environmental Protection Agency.

USEPA. 1987. Regulatory Impact Analysts of Restrictions on Land Disposa of California List Wastes, prepared by
EPA Office of Solid Waste and Emergency Response for US Environmental Protection Agency.

USEPA. 1990. Toxicity Characteristic Regulatory Analysis, prepared by EPA Office of Solid Waste and Emergency
Response for US Environmental Protection Agency.

USEPA. 1987. RIA for Sections 322 and 323 of the Superfund amendments- Title 11l (incomplete), US
Environmental Protection Agency.

USEPA. The Cost of Clean Air and Water: Report to Congress. prepared by DPRA Inc. and Others for US
Environmental Protection Agency.

USEPA. 1985. Regulatory Impact Analysis of Proposed Standards for the Management of Used Qil, prepared by
Temple, Barker & Sloane for US Environmental Protection Agency.

USEPA. 1988. Regulatory Impact Andysis on the National Ambient Air Quality Standards for Sulfur Oxides,
prepared by EPA Air Quality Management Division for US Environmenta Protection Agency.

USEPA. 1989. Review of the National Ambient Air Quality Standards for Lead: Exposure Analysis Methodology
and Vdidation, prepared by EPA Office of Air Quality Planning and Standards for US Environmental
Protection Agency.

USEPA. 1990. Andysis of the Economic and Environmental Effects of Compressed Natural Gas as a Vehicle Fuel,
prepared by EPA Office of Mohile Sources for US Environmental Protection Agency.

USEPA. 1982. Regulatory Impact Analysis. Data Requirements for Registering Pesticides under the Federal
Insecticide. Fungicide, and Rodentcide Act prepared by EPA Economic Analysis and Research Branch for
US Environmental Protection Agency.

USEPA. 1982. Economic Analysis of Regulations Implementing Certain Portions of FIFRA, section 3, Concerning
Registration of Pesticides, prepared by EPA Economic Analysis and Research Branch for US Environmental
Protection Agency.

USEPA. 1985. Costs and Benefits of Reducing Lead in Gasoline: Final Regulatory Analysis, prepared by EPA
Economic Analysis and Research Branch for US Environmental Protection Agency.

USEPA. 1982. Development Document for Effluent Limitations on Guidelines and Standards for the Pulp, Paper,
and Paperboard and the Builder's paper and Board Mills. Point Source Categories, US Environmental
Protection Agency.

USEPA. 1984. Guidance Manual for Paper, Pulp, and Paperboard and Builder’s Paper and Board Mills Pretreatment
Standards, US Environmental Protection Agency.

A-69



USEPA. 1990. Final Regulatory Impact Analysis and Summary and Analysis of Comments on the NPRM - Interm
Control of Gasoline Voldtility, prepare by EPA Office of Mobile Source for US Environmental Protection

Agency.

USEPA. 1987. Draft RIA - Control of Gasoline Volatility and Evaporative Hydrocarbon Emissions from New Motor
Vehicles, prepared by EPA Office of Mobile Sources for US Environmental Protection Agency.

USEPA. 1985. Economic Impact Analysts of Proposed Regulaions to Control Volatile Synthetic Organic Chemicas
in Drinking Water, prepared by EPA Office of Drinking Water for US Environmental Protection Agency.

USEPA. 1988. Estimating Exposure to 2,3,7,8 - TCDD (Draft), US Environmental Protection Agency.

USEPA. 1980. Regulatory Analysis and Environmental Impact of Final Emission Regulations for 1982 and 1983
model year High-Altitude Motor Vehicles, prepared by EPA Office of Mobile Sources for US Environmental

Protection Agency.

USEPA. 1979. Regulatory Analysts and Environmental Impact of Final Emission Regulations for 1984 and Later
Model Year Heavy Duty Engines, prepared by EPA Office of Mobile Sources for US Environmental
Protection Agency.

USEPA. 1987. Regulatory Impact Analysis: Worker Protection Standards For Agricultural Pesticides, prepared by
EPA Office of Pesticide Programs for US Environmental Protection Agency.

USEPA. 1981. Measuring and Comparing the Cost-effectiveness of EPA Regulatory Efforts to Control Toxics
related Hedth Risks. VVol. I: Feasibility study. Vol. 1I: Cost-effectiveness Analysis of EPA Intermedia Prior,
prepared by EPA Office of Pesticides and Toxic Substances for US Environmenta Protection Agency.

USEPA. 1987. Regulatory Impact Analysis in Support of Proposed Rulemaking Under Sections 322-323 of the
Superfund Amendments and the Reauthorization Act of 1986, prepared by EPA Office of Pegticides and
Toxic Substances for US Environmenta Protection Agency.

USEPA. 1985. Fina Regulatory Impact Analysis - 40 CFR Part 191: Environmental Standards for the Management
and Disposal of Spent Nuclear Fuel, High-level and Transuranic Radioactive wastes, prepared by EPA Office
of Radiation Programs for US Environmental Protection Agency.

USEPA. 1987. Low Level and NARM Radioactive Wastes - Draft Environmental Impact Statement- Vol. 2, prepared
by EPA Office of Radiation Programs for US Environmental Protection Agency.

USEPA. 1990. Sites for Our Solid Waste - A Guidebook for Effective Public Involvement, prepared by EPA Office
of Solid Waste and Emergency Response for US Environmental Protection Agency.

USEPA. 1990. Toxic Chemica Release Inventory Reporting Form R and Instructions, prepared by EPA Office of
Toxic Substances far US Environmental Protection Agency.

USEPA. 1989. Economic Report on Terephthalic Acid, prepared by EPA Office of Toxic Substances for US
Environmental Protection Agency.

USEPA. 1988. Regulatory Impact Analysis for Financial Responsibility Requirements for Petroleum Underground
Storage Tanks, prepared by EPA Office of Underground Storage Tanks for US Environmental Protection

Agency.

USEPA. 1989. Perspectives on Non-Point Source Pollutions: Proceedings of a National Conference, prepared by
EPA Office of Water for US Environmental Protection Agency, Washington, DC.

USEPA. 1985. Pretreatment Implementation Review Task Force: final report, prepared by EPA Office of Water for
US Environmenta Protection Agency.

A-71



Violette, Daniel. 1985. A Model Estimating the Economic Impacts of Current Levels of Acidification on
Recreational Fishing in the Adirodack Mountains, prepared by Energy and Resource Consultants, Inc. for
US Environmental Protection Agency (EARB)

Violette, Danid M., and Donald C. Peterson. 1982. Assessing the Benefits of Policies Designed to Reduce Acid
Deposition: A Decision Analytic Benefit-Cost Framework, prepared by EPA Economic Analysts and
Research Branch for US Environmental Protection Agency, Energy and Resource Consultants, Inc.

Violette, Daniel M., and Lauraine G. Chestnut. 1983. Vauing Reductionsin Risks: A Review of the Empirical
Estimates - Summary and Final Report, prepared by Energy and Resource Consultants, Inc. for US
Environmental Protection Agency (EARB).

Violette, Daniel M., and Lauraine G. Chestnut. 1983. Vauing Reductionsin Risks: A Review of the Empirical
Estimates, prepared by EPA Office of Policy Anaysisfor US Environmental Protection Agency

Violette, Daniel M., and Lauraine G. Chestnut. 1989. Vauing Risks. New Information on the Willingness to Pay
for Changesin Fatal Risks, prepared by Energy and Resource Consultants, Inc. for US Environmental
Protection Agency (OPA).

Viscusi, W. Kip. 1985. Review of the Literature on the Enforcement of EPA Standards. prepared by Duke
University for US Environmental Protection Agency.

Viscusi, W. Kip. 1983. Frameworks for Analyzing the Effects of Risk and Environmental Regulations on
Productivity, American Economic Review.

Viscusi, W. Kip. 1985. Environmental Policy Choice with an Uncertain Chance of Irreversibility, Journal of
Environmental Economics and Management

Viscusi, W. Kip. 1984. Phosphates and the Environmental Free Lunch, Regulation.

Viscusi, W. Kip, and Charles O’ Connor. 1984. Adaptive Responses to Chemical Labeling: Are Workers Bayesian
Decision Makers?, American Economic Review.

Viscusi, W. Kip, and W. N. Evans. 1988. Utility Functions that are Dependent on one's hedlth status: estimates and
economics implications, University of Maryland College Park, MD.

Viscusi, W. Kip, and Wesley A. Magat. 1986. Economic Efficiency of Enforcement and Enforcement - Related
Monitoring: Project Period One Reports, prepared by Duke University for US Environmental Protection

Agency (EARB).

Viscusi, W. Kip, and Wedey A. Magat. 1986. Analysis of Economic Benefits of Improved Information, prepared by
Duke University for US Environmental Protection Agency.

Viscusi, W. Kip, Wedley A. Magat, and Joel Huber. 1986. Information regulation of consumer health risks: an
empirical evaluation of hazard warnings, Rand Journa of Economics.

Vladeck, Bruce. 1984. The Limits of Cost-Effectiveness, American Journa of Public Health.

Wade, William W., George M. McCollister, Richard J. McCann, and Grace M. Johns. 1988. Estimating Recreation
Benefits for Instream and Diverted Users of Waterflows of the Sacramento-San Joaguin Rivers Watershed.

Walker, D. 1982. A Damage Function to Evaluate Erosion Control Economics, American Journal of Agricultural
Economics.

Walker, David R. and John P. Hoehn. 1990. The Economic Damages of Groundwater Contamination in Small Rural

Communities. An Application to Nitrates, North Central Journal of Agricultural Economics, Val. 12, No. 1,
pp. 47-56.

A-73



Walsh, Richard G. Robert Aukerman, and Robert Milton. 1980. Measuring Benefits and the Economic Va ue of
Water Recreation on High Country Reservoirs, prepare by Colorado Water Resource Research for
Colorado State University.

Walton, Thomas E. 1980 Economic Benefits of the Clean Lakes Program, prepared by OWRS for US
Environmental Protection Agency.

Ward, Frank. 1981. A Review of Problems and Solutions: The Use of the Travel Cost Method for Vauing
Recreation Resources. In Outdoor Recreation and the Public Interest, ed. Gum, A.

Ward, Frank. 1984. Specification Considerations for the Price Variablein Travel Cost Demand Modéels, Land
Economics.

Ward, Frank. 1984. Measuring the Cost of Time in Recreation Demand Anaysis: Comment American Journa of
Agricultura  Economics.

Ward, Frank. 1982. The Demand for a Value of Recreational Use of Water in Southeastern New Mexico 1978-79.
prepared by Agricultural Experiment Station Research for New Mexico State University.

Ward, Frank. and John B. Loomis. 1986. The Travel Cost Demand Model as an Environmental Policy Assessment
Tool: A Review of Literature. Western Journal of Agricultural Economics, Vol. 11, pp. 164-178.

Ware, J. E., and R. M. North. 1967. The Price and Consumption of Water for Residential Use in Georgia. prepared
by School of Business Administration for Georgia State College.

Warren, John. Economics of Declining Water Supplies in the Ogdlaa Aquifer, Groundwater, Vol. 20, No. 1. pp. 73-
79.

Waterstone, Martin. 1983. Toxics and Groundwater, The Development and Application of Net Risk Analyss,
Environmental Professional.

Webb, James R. 1980. Nuclear Power Plants. Effects on Property Value, Appraisa Journa, Vol. 48, pp. 230-235.

Weingtein, S., P. Hall, R. McMahon, and M. Hunsberger, et a. 1981. Economic Impact of Environmenta
Regulations on Housing, Urban Systems Research and Engineering.

Weithman, Stephen, and Mark Haas. 1982. Socioeconomic Value of the Trout Fishery in Lake Tanneycomo.
Missouri, Vol. 111, pp. 223-230.

Welle, P. 1985. Potential Economic Impacts of Acid Rainin Minnesota: The Minnesota Acid Rain Survey, prepared
by Department of Economics, Bemidji State University, Bemidji for Bemidji, MN.

Welsh, Richard P., and Richard C. Bishop. 1986. An Assessment of Nonmarket Valuation Methods with an
Emphasis on State, Loca and Legal Applications.

Wener, Richard, and Robert Kaminomff. 1983. Improving Environmental Information: Effects of Signs on Perceived
Crowding and Behavior, Environment and Behavior.

Wetzastein, M. E., and J. G. McNeely. 1980. Specification of Errors and Influence in Recreation Demand Modéls,
American Journal of Agricultural Economics. Vol. 62, No. 4, pp. 798-800.

Wetzel, J. N. 1981. Congestion and Economic Valuation: A Reconsideration, Journal of Environmental Economics
and Management, Vol. 8, pp. 192-195.

Wetzel, S. N. 1977. Estimating the Benefits of Recreation Under Conditions of Congestion, Journal of
Environmental Economics and Management, Vol. 4, pp. 239-46.

A-75



Winston, Harrigan, Alan Krupnick, and Walter Spofford. 1985. The benefits of Preventing an Outbreak of
Giardiasis Due to Drinking Water Contamination, prepared by Resources for the Future for US
Environmenta Protection Agency, Water.

Wittman, D 1982. Efficient Rulesin Highway Safety and Sports Activity, American Economic Review.

Wolka, Keven K. 1988. Groundwater Contamination Benefit-Cost Analysis Methodology, Journal of Water
Resources Planning and Management. Vol. 114, No. 2. pp. 210-222.

Wong, S. T. 1972. A Model on Municipal Water Demand: A Case Study of Northeastern lllinois, Land Economics.
Vol. 48, No. 1. pp. 34-44.

Woodard, Duane, and Michael Hope. 1990. Natural Resource Damage Litigation Under the Comprehensive
Environmental Response, Compensation, and Liability Act, Harvard Environmental Law Review, Vol. 14, No.
189. pp. 190-215.

World Bank. 1981. An Annotated Bibliography of Environmental Economics, prepared by Office of Environmental
Affars for World Bank.

Yang, Edward J., Roger C. Dower, and Mark Menefee. 1984. The Use of Economic Analysisin Vauing Natural
Resource Damages, prepared by Environmental Law institute for National Oceanographic and Atmospheric
Administration.

Yardas, David, Alan J. Krupnick, Henry M. Peskin, and Winston Harrington. 1984. Directory of Environmental
Asset Data Bases and Valutaion Studies, prepared by Resources for the Future for Washington, D.C.

Y ocum, John E., and Alexander R. Stankunas. 1980. A Review of Air Pollutant Damage to Materials, prepared by
TRC, Inc.

Young, C. Edwin. 1984. Perceived Water Quality and the Value of Seasonal Homes, Water Resources Bulletin.

Young, John S., Dennis M. Donndlly, Cindy F. Sorg, and John B. Loomis, et a. 1987. Net Economic Value of
Upland Game Hunting in Idaho, prepared by Rocky Mountain Forest and Range Land Experiment Station for
US Forest Service.

Y oung, Robert A. 1973. Price Elasticity of Demand for Municipal Water: A Case Study of Tucson, Arizona, Water
Resources Research, Vol: 9, No. 4, pp. 1068-1072.

Zeckhauser, R., and A. Fisher. 1976. Averting Behavior and External Diseconomics.
Zeise, L., R. Wilson, and E. Crouch. 1984. Use of Acute Toxicity to Estimate Carcinogenic Risk, Risk Anaysis.

Ziemer, R. F., W. N. Musser, and R C. Hill. 1980. Recreation Demand Equations. Functional Form and Consumer
Surplus, American Journa of Agricultural Economics, pp. 136-41.

Zilberman, David, and Erik Lichtenberg. 1986. Framework - Case Study Design for a Risk Benefit Andysis of

Pegticidesin the Special Review Process, prepared by Western Consortium for the Health Professions, Inc.
for US Environmental Protection Agency.

A-77



APPENDIX B

ATTENDEES LIST




Sergio Araila
7605 Heatherfon Ln.
Potomac, MD 20854

Ross Arnold

U.S. Forest Service
2285 Double Eagle Ct.
Reston, VA 22091

John C. Bergstrom

The University of Georgia

Department of Agricultura
and Applied Economics

301 Conner Hall

Athens, GA 30602

Robert Berrens

Oregon State University

Department of Agriculture and
Resource Economics

Ballard Extension Hall, Room 322

Corvallis, OR 97331

Tayler Bingham

Research Triangle Institute

3040 Cornwallis Rd.

Research Triangle Park, NC 27709

Kevin Boyle

University of Maine

Department of Agricultural
and Resource Economics

Room 207 Winslow Hall

Orono, ME 04469

David Brookshire

University of New Mexico
Department of Economics
1915 Roma St. NW
Albuguerque, NM 87131-1101

Trudy Ann Cameron

University of California-Los Angeles

Department of Economics
405 Highland Ave.
Los Angeles, CA 90024-1477

David Campbell

National Wildlife Foundation
1400 16th St, NW
Washington, DC 20036-2266

B-1

J. Lon Carlson

Argonne National Laboratory
EID/900

9700 South Cass Ave.
Argonne, IL 60439

Lauraine Chestnut
RCG/Hugler, Bailly, Inc.
P.O. Drawer O

Boulder, CO 80306

Randy Childs

West Virginia University

College of Business and Economics
Morgantown, WV 26506-6108

Dr. Stephen Crutchfield
627 8th SL, NE
Washington, DC 20002

Elizabeth David
Wisconsin ONR

2300 19th St. NW
Washington, DC 20009

Martin David
Resources for the Future
1616 P St. NW
Washington, DC 10009

Leland Deck

Abt Associates, Inc.

4800 Montgomery Lane, Suite 500
Bethesda, MD 20814

Mike Denning

Exxon

600 Jefferson St. Suite 947
Houston, TX 77095

William Desvousges

Research Triangle Institute

3040 Cornwallis Rd.

Research Triangle Park, NC 27709

Jerry Diamantides
University of Rhode Idand
10 Overhill Rd.

Providence, RI 02906



Alan Krupnick
Resources for the Future

1616 P St., NW
Washington, DC 20036

Linda Langner
U.S. Forest Service
820 N. Howard St., #202

Alexandria, VA 22304

Donna Lawson

National Oceanic and Atmospheric
Administration

Damage Assessment Center

6001 Executive Blvd., Rm. 425

Rockville, MD 20852

Michael LeBlanc

U.S. Department of Agriculture
Economic Research Service
1301 New York Ave, NW
Room 438

Washington, DC 20005-4788

Robert Leeworthy

National Oceanic and Atmospheric
Administration

N/ORCA1

6001 Executive Blvd., Rm. 220

Rockville, MD 20852

Wade Martin

Colorado School of Mines
Mineral Economics Department
Golden, CO 80401-1887

Kristy Mathews

Research Triangle Institute

3040 Cornwallis Rd.

Research Triangle Park, NC 27709

Marisa Mazzotta
University of Rhode Island
Resource Economics
Lippitt Hall

Kingston, Rl 02881

Daniel McCollum

U.S. Forest Service

Rocky Mountain Station
240 West Prospect St.

Ft. Collins, CO 80526-2098

B-3

Norman Meade

National Oceanic and Atmospheric
Administration

Damage Assessment Center

6001 Executive Blvd., Rm. 425

Rockville, MD 20852

R. Gregory Michaels

Abt Associates, Inc.

4800 Montgomery Lane, Suite 500
Bethesda, MD 20814

Edward Morey

University of Colorado-Boulder
Department of Economics
Campus Box 256

Boulder, CO 80309-0256

Andrew Muller

McMuster University
Department of Economics
Hamilton, Ontario 28S 4M4
Canada

Stale Navrud

Agricultural University of Norway
Noragric

P.O. Box 2, N-1432

Norway

James Opaluch

The University of Rhode Island
Department of Resource Economics
Kingston, Rl 02881-0814

George Parsons
University of Delaware
College of Marine Studies
Newark, DE 19716

Spencer R. Pearce
Consultant

P.O. Box 417

Elephant Butte, NM 87935

Richard Ready

University of Kentucky

Department of Agricultural Economics
318 Agriculture Engineering Bldg.
Lexington, KY 40546-0276






